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is especially striking when the organisms are incubated at a 
temperature of 41° C 1 It has been demonstrated that sul- 
fanilamide does not inhibit the formation of hemolysin, eiyth- 
rogenic toxin, or fibnnolysm, although it has been difficult to 
decide whether the actual amount of these substances are re- 
duced m the cultures or not 

While the precise mechanism by which sulfanilamide ex- 
erts its effect on the organism is unknown, it is well to review 
what is known concerning this matter insofar as the applica- 
tion of this information to human infections is concerned As 
already stated, the results have been conflicting in the hands of 
various students of the matter, but these differences can be 
explained in large part on a basis of the variation in both the 
methods and strains of organisms employed m the experiments 
For these reasons it is necessary to review the results in ac- 
cordance with the methods which were used 

Broth Media — When varying numbers of hemolytic strep- 
tococci are seeded m broth media which are free of peptone, 
sulfanilamide is bacteriostatic when the concentration is high 
(7-10 mg per 100 c c ), the inoculum small, and the tempera- 
ture for incubation 37° C When the temperature is 41° C, 
it is often bacteriostatic for small numbers of organisms 

Blood Serum — The action of sulfanilamide in blood serum 
is bacteriostatic for all strains of hemolytic streptococci, and 
it is bactericidal for some types In assessing the results, it is 
necessary to use adequate controls and serum from individuals 
who are free from infection, since Tillett 2 has shown that 
blood serum from some patients with acute infections is bac- 
tericidal for some strains of hemolytic streptococci The bac- 
teriostatic action of blood serum with leukocytes can be dem- 
onstrated by adding sulfanilamide to the serum directly m 
vitro, or it can be shown to be present in an individual who is 
receiving sulfanilamide by mouth, provided the concentration 
m the blood is above 7 mg per 100 c c 

Whole Defibrmated Blood — Rantz and I 3 have studied the 
action of sulfanilamide in whole defibrmated blood The re- 
sults of these investigations were of interest in light of the 
interpretation of the results of treatment m human infections 
It was ascertained, first of all, that sulfanilamide always caused 
bacteriostasis when it was added to whole blood in concentra- 
tions of 5 mg per 100 c c or higher In some samples of 
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whole blood there was a bactericidal eficct which was always 
much more striking when the whole blood alone was capable 
of killing small numbers of organisms In other words, the 
presence of antibody and sulfanilamide increased tlie bacteri- 
cidal action of the system much more than could be demon- 
strated by either the antibody or the sulfanilamide alone 
These experiments suggest that the best results from sul- 
fanilamide may be anticipated m man when an infection is 
present m an individual whose blood possesses antibody In 
addition there are good reasons for believing that, when re- 
covery takes place, it is through the cooperative activity of 
the drug and the normal defense mechanism of the body This 
is perhaps the explanation for the fact that the drug produces 
its most striking effect m patients with locahrced infections m 
the presence of antibodies m their blood It also explains why 
some patients who have bacteremia fail to show a dramatic 
clearing of the blood stream following sulfanilamide In other 
words, it requires both a bactericidal mechanism and a bac- 
tenostatic one to produce satisfactory’ results 

In a recent report concerning the action of sulfanilamide. 
Gay, Clark, Street, and Miles 1 reviewed the existing informa- 
tion concerning the mode of action of sulfanilamide m strepto- 
coccal infection They stress the importance of considering 
the summation of all the factors which are responsible for 
favoring or inhibiting the growth of the streptococcus in vitro 
or m vivo They point out once again that the mam effect of 
sulfanilamide in the test tube is one of bacteriostasis and not 
an actual destruction of the organism The degree of bacterio- 
stasis depends in large part on the suspending medium That 
is to say, the better the medium from its growth-promoting 
properties, the poorer the bacteriostasis will be when sulfanil- 
amide is added Conversely, the poorer the medium or the 
better its growth-inhibiting properties, the better the bac- 
tenostasis Indeed, m such a medium the addition of sul- 
anilamide frequently leads to death of the organism 
When the action of sulfanilamide against the streptococcus 
1S /^died m experimental animals, such as the mouse or the 
mbbit, the results must be assessed m accordance with the 
conditions that are known to exist when the streptococcus is 
introduced mto these animals without sulfanilamide treatment 
11 15 known that the conditions for the growth of the strepto- 
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is especially striking when the organisms are incubated at a 
temperature of 41° C 1 It has been demonstrated that sul- 
fanilamide does not inhibit the formation of hemolysin, eryth- 
rogemc toxin, or fibrmolysin, although it has been difficult to 
decide whether the actual amount of these substances are re- 
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While the precise mechanism by which sulfanilamide ex- 
erts its effect on the organism is unknown, it is well to review 
what is known concerning this matter insofar as the applica- 
tion of this information to human infections is concerned As 
already stated, the results have been conflicting m the hands of 
various students of the matter, but these differences can be 
explained m large part on a basis of the variation m both the 
methods and strains of organisms employed in the experiments 
For these reasons it is necessary to review the results m ac- 
cordance with the methods which were used 

Broth Media — When varying numbers of hemolytic strep- 
tococci are seeded in broth media which are free of peptone, 
sulfanilamide is bacteriostatic when the concentration is high 
(7-10 mg per 100 cc ), the inoculum small, and the tempera- 
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it is bactericidal for some types In assessing the results, it is 
necessary to use adequate controls and serum from individuals 
who are free from infection, since Tillett 2 has shown that 
blood serum from some patients with acute infections is bac- 
tericidal for some strains of hemolytic streptococci The bac- 
teriostatic action of blood serum with leukocytes can be dem- 
onstrated by adding sulfanilamide to the serum directly in 
vitro, or it can be shown to be present in an individual who is 
receiving sulfanilamide by mouth, provided the concentration 
in the blood is above 7 mg per 100 c c 

Whole Dcfibrinated Blood — Rantz and I 1 have studied the 
action of sulfanilamide m whole defibnnated blood The re- 
sults of these investigations were of interest in light of the 
interpretation of the results of treatment m human infections 
ft was ascertained, first of all, that sulfanilamide always caused 
bacteriostasis when it was added to whole blood in concentra- 
tions of 5 mg per 100 cc or higher In some samples of 



SVLFWTLAMIDr MODI 01 ACTION' WO I I H CTS I I i5 


whole blood there was a bactericidal eft eel which was always 
much more striking when the whole blood alone was capable 
of killing small numbers of organisms In other words, the 
presence of antibody and sulfanilamide increased the bacteri- 
cidal action of the system much more than could be demon- 
strated b\ either the antibody or the sulfanilamide alone 
These experiments suggest that the best results from sul- 
fanilamide may be anticipated in man when an infection is 
present in an individual whose blood possesses antibody In 
addition there are good reasons for believing that, when re- 
emery takes place, it is through the cooperative activity of 
the drug and the normal defense mechanism of the body This 
perhaps the explanation for the fact that the drug produces 
its most striking eftect in patients with locafrzed infections in 
the presence of antibodies in their blood It also explains why 
some patients who haxe bacteremia fail to show a dramatic 
clearing of the blood stream following sulfanilamide In other 
'rceds, it requires both a bactericidal mechanism and a bac- 
tenostatic one to produce satisfactory' results 

In a recent report concerning the action of sulfanilamide, 
bay, Clark, Street, and Miles 4 reviewed the existing mforma- 
ton concerning the mode of action of sulfanilamide in strepto- 
coccal infection They stress the importance of considering 
e summa tion of all the factors which are responsible for 
av oring or inhibiting the growth of the streptococcus vi vitro 
or m vivo They point out once again that the main effect of 
5U ^ ani lamide in the test tube is one of bacteriostasis and not 
an actua l destruction of the organism The degree of bacteno- 
stasis depends in large part on the suspending medium That 
15 to say, the better the medium from its growth-promoting 
properties, the poorer the bacteriostasis will be when sulfaml- 
? mi e 1S a( Ided Conversely', the poorer the medium or the 
( 6 er its growth-inhibiting properties, the better the bac- 
e nostasis Indeed, in such a medium the addition of sul- 
3 C de frequentl y ^ ea( I s to death of the organism 

en the action of sulfanilamide against the streptococcus 
raht, 1 *! m e T erirnenta I animals, such as the mouse or the 
conrtV ^ resuits must be assessed in accordance with the 
mtrnV° n j that are known t0 exist when streptococcus is 
It \ UCed lnt ° 111656 ammals without sulfanilamide treatment 
s imown that the conditions for the growth of the strepto- 
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coccus in both the mouse and the rabbit vary considerably, 
depending upon the strain of organism employed and the mode 
of infection On the whole, however, if the proper strains are 
used, the animal is susceptible to infection The natural de- 
fense mechanism comes into play so that phagocytosis of or- 
ganisms by polymorphonuclear and mononuclear cells is at- 
tempted It has been demonstrated by Gay and his associates'* 
for the rabbit that recovery from hemolytic streptococcus in- 
fection follows when mononuclear cells accumulate m foci of 
infection and destroy the organisms When animals that have 
been infected with streptococci are treated with sulfanilamide, 
phagocytosis is accelerated, the growth of the organism is in- 
hibited, mononuclear cells accumulate, and recovery follows 

Gay and his associates were unable to show any change m 
the virulence of the strains they used m their experiments 
after the latter had been treated with sulfanilamide They 
were, however, able to demonstrate that it did cause a tem- 
porary inhibition of hemotoxm formation Leukocidw and 
fibnnolysin continued to be formed in the cultures These ob- 
servations are in general agreement with those of other inves- 
tigators 

There are other studies which show that sulfanilamide does 
not inhibit antibody formation and does not, in itself, promote 
or increase phagocytosis It does not neutralize toxin or sol- 
uble substances which are e’aborated by the streptococcus 

Summary — For the present, then, one is justified m say- 
ing that recovery from hemolytic streptococcal infection prob- 
ably occurs as the result of the combined activity of sulfanil- 
amide and the immune mechanism The sulfanilamide inhibits 
the growth of the organisms and perhaps Kills small numbers of 
them The immune mechanism limits the growth of the or- 
ganism, localizes the infection, promotes phagocytosis, and 
finally destroys the organism In other words, the sulfanil- 
amide inhibits the growth of organisms and prevents over- 
whelming intoxication until the defense mechanism can be 
mobilized and finally bring about recovery 

the toxic effects of suxfanieamide 

Soon after sulfanilamide was used as a therapeutic agent 
.t became apparent that it caused a number of side effects 
which could be attributed to the action of the drug As ex- 
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perience accumulates, we are recognizing more and more the 
importance of these toxic reactions I have summarized the 
important ones m Table 1, and the most important ones de- 
serve separate comment 

Skin Eruptions — A wide variety of skin lesions have 
been described as a toxic reaction to sulfanilamide They usu- 
ally appear within seven to nine days after the drug is started 
They are widespread and pleomorphic m character, erythem- 
atous, morbilliform, urticarial, or purpuric lesions may occur, 
or there may be a generalized exfoliative dermatitis Associ- 
ated with the skin eruption there may be generalized edema, 
high fever, leukocytosis (often reaching 70,000 or 80,000), 
transient jaundice without anemia, eosmophiha (20 to 55 per 
cent), and a generalized lymphadenopathy One of the curi- 
ous features of the skin eruption in some cases is that it is 
precipitated by sunlight, or at least it is often made worse by 
exposure to sunlight Perhaps this is due to the disturbance 
m the metabolism of the porphyrins These skin lesions often 
persist for a long period of time following the withdrawal of 
the drug 

Fever — Within four to fourteen days, usually seven to 
ten days, after the beginning of sulfanilamide treatment, fever 
varying between 101° and 103° F , or even higher, may occur 
and persist from two to nine days, usually two to four days 
Very often there is an associated skin eruption, but in at least 
half the cases it may occur alone without any other signs of 
toxic manifestations of the drug If a patient has bad one 
febrile episode following the drug, he may have another soon 
after the drug has been started again Jones and Miller' have 
observed this on two occasions, and during the second episode 
there was a sharp drop in the leukocyte count Gallagher 5 
has recently recorded a case in which fever appeared within 
twenty-four hours after the drug was started This patient had 
had sulfanilamide a year previously and its administration had 
been followed by a skm eruption 

The recurrence of fever in a patient receiving sulfanilamide 
may be exceedingly difficult to interpret, since it may be an 
exacerbation of the disease or a sign of sulfanilamide intoxi- 
cation The time relations and the associated features of in- 
toxication, together with the absence of signs of reactivation 
of the infection are important features 
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Toxic Hepatitis — Clinical and laboratory tests indicate 
that the liver function is disturbed m some cases of sulfanil- 
amide intoxication Thus, jaundice, enlargement of the liver, 
and a delay in the excretion of bromsulpbthalem are found in 
a certain group of patients Cases of toxic hepatitis have been 
described by Hageman and Blake, 1 Garvin, 5 Saphirstein, 
Long, 10 and Fitzgibbon and Silver 11 In three of the five cases 
reported by Garvin, various skin eruptions were present with 
the jaundice, and this was true of the case recorded by Saphir- 
stem and the one by Myers, Vonder Heide, and Balcerski 
In most of these cases there was no associated anemia Jaun- 
dice may also be observed m association with anemia It is 
due to increased blood destruction and impaired liver function, 
since it can be demonstrated in some of the cases of anemia 
with jaundice that the bromsulphthalein test is impaired 
In short, one can say that toxic hepatitis is a feature of 
sulfanilamide intoxication and that it is accompanied by jaun- 
dice, enlargement of the liver and spleen, anemia, or exfolia- 
tive dermatitis In rare instances ascites has developed Fever 
is common, especially when there is anemia or exfoliative der- 
matitis In several cases the signs of hepatitis appeared as 
long as forty-three days after the last dose of sulfanilamide 
These cases are reminiscent of the cases of jaundice following 
arsphenamine in which the signs of intoxication appear some 
weeks after the last injection In most of the reported cases 
of toxic hepatitis the prognosis has been good 

Anemia — Anemia following sulfanilamide is of two types 
(1) an acute hemolytic anemia, and (2) a slowly progressive 
hemolytic type The first type was reported by Harvey and 
Janeway, 18 and since then similar cases have been reported by 
others Wood 1 * recorded the observations which were made in 
the Medical Clime at the Johns Hopkms Hospital and found 
that 2 4 per cent of 378 adults and 8 3 per cent of 144 children 
developed the acute type of hemolytic anemia I have ob- 
served two cases of the severe acute hemolytic anemia follow- 
ing sulfamlamide The details of one of these cases follow 

Case L— A woman with gonococcal arthritis receives sulfanilamide 
lor three days, when she develops an acute hemolytic anemia Ee 
coveiy follows blood transfusions 

A woman 6ft>-two sears of age, was admitted to the hospital com- 
P mine of a painful and swollen right knee joint The onset of the illness 
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was abrupt Ten days before admission she developed pam in the ankles and 
about the right heel which continued for several da>s Then the pain ap 
peared in the Knee joint and was severe enough to require her to go to bed 
On the day following the onset of pam, the knee w-as swollen and she was 
advised to enter the hospital The past and family histones were non 
contributory 

Physical Examination — This was essentially negative except for the 
monarticular arthritis involving the right knee joint, with evidence of acute 
inflammation and diffusion of fluid into the synovial canty 

Laboratory Examinations The urine was normal in appearance and 
contained no increase fn protein The blood showed a slight secondary 


CC AHTHfliriS HEWOcmC ANCMIA FAQU SIA.AaN([_AMIDC 



Fig 73 — Clinical course in Case I 


anemia, with a red blood count of 3,370,000 per cu mm, hemoglobin of 73 
per cent, and white blood count of 9,000 per cu mro A gonococcal comple- 
ment-fixation test of the blood was positive The swioviaJ fluid was cloudy 
and yellow in appearance and contained 54,000 white blood cells, 95 per cent 
being polymorpbonuclears No organisms were cultivated on smear or cul 
tore 

Course of Illness— In mew of the history. the monarticular arthritis, the 
character of the synovial fluid, and the positive gonococcal complement-fixa- 
tion test, the patient w-as given sulfanilamide This therapy was started on 
the third day of observation and continued for five davs The course of her 
illness is shown in Fig 73 It will be observed that <he had Irregular fever 
varying from 99* to 103* F Three days after the exhibition of sulfanilamide 
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dt\ doped a se%cre tmenua with a fall in the red blood count to bdcm 
2JMOPOO red tells and in the hemogtobm to 30 per cent. There was IcuhocUosis 
and jaundice Following the withdrawal of sulfamhmide and a blood trans- 
fusion, recosers was prompt 

This case illustrates the course of events that is commonly 
seen during a hemolytic crisis following sulfanilamide The 
main features are (1) the sudden onset of acute blood de- 
struction appeanng within three days of the beginning of its 
administration, (2) the rapid decrease in red blood cells and 
hemoglobin, which often progresses for two to three dajs m 
spite of the fact that the drug has been discontinued, (3) the 
continuation or exacerbation of fever during the stage of acute 
blood destruction, (4) the high leukocytosis, often reaching 
30,000 to 50,000, (5) an increase m the urobilmogenuna , (6) 
slight dimeal jaundice and hyperbilirubinemia, (7) hemo- 
globinemia, and, m some cases, (8) hemoglobinuria During 
the period of recover],' and blood regeneration there is an in- 
creased reticulocvtosis and porphyrinuria 

In all the cases of acute hemolytic anemia that have been 
reported, the anemia appeared before the seventh day after 
the beginning of treatment, in most cases the maximum anemia 
is observed on the fifth and sixth days It has not been ob- 
served before the third nor after the seventh day of treatment 
There is no definite correlation between the amount of sul- 
fanilamide administered, the amount in the blood, and the de- 
velopment of anemia 

For some unknown reason, children seem to be more sus- 
ceptible and develop anemia more often than adults More- 
over, it has been pointed out by Wood M that patients who 
have developed anemia following sulfanilamide often suffer re- 
currences when a second course of the drug is given There- 
fore, it seems wise to warn patients who have had such reac- 
tions that they should not take the drug again under any 
circumstances 

The slowly progressive anemia is, m my own experience, 
more common than the acute hemolytic anemias Similar cases 
are recorded by Jennings and Southwell-Sander 15 Naturally, 
m these cases it may be an exceedingly difficult matter to de- 
termine the relative importance of the sulfanilamide and the 
infection in the production of the anemia, but m many in- 
stances the anemia develops during the course of infections, 
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such as gonococcal urethritis, which are not usually accom- 
panied by anemia 

Thus there seems to be little doubt that the anemia m these 
cases is, at least in part, due to the sulfanilamide In some 
I have observed splenomegaly accompanying the anemia, and 
this enlargement of the spleen may persist for several weeks 
after the drug is withdrawn Finland, Brown, and Rauh 51 ' 
have recorded cases of anemia m pneumococcus meningitis fol- 
lowing sulfanilamide, and stress this feature of sulfanilamide 
therapy 

The following case illustrates the slowly progressive type 
of anemia 


Case XT — A young woman with hemolytic streptococcal cellulitis of 
the pelvic tissues and acute arthritis develops a slowly progressive 
anemia and splenomegaly following snlfanllamldo Recovery from 
anemia follows blood transfusions and withdrawal of the drug 

A young Roman, twenty-two years of age, was admitted to the hospital 
on account of pains in the joints, abdominal pain, and high few Four weeks 
before admission she developed abdominal pain, leuhorrhea, and a vaginal dis- 
charge which w'as copious m amount and which had an offensive odor This 
was soon followed by an attack, of pain in the right side of the abdomen, 
followed by vomiting Examination of the patient at this time showed signs 
of a pelvic peritonitis with induration in the peine tissues on the right side 
Several days after the onset of acute abdominal pain, she developed arthritis 
of both knee j'oints 

Physical Examination — This revealed a young woman, acutely ill, com- 
plaining of severe pain m the joints, particularly the knee There was an 
erythematous papular, macular rash over the arms and legs and pain and 
tenderness over the lower half of the abdomen Peine examination showed 
that the uterus was fixed, with marked tenderness and an ill-defined mass in 
the right adnexal region There was also tenderness in the region of the left 
fallopian tube There was profuse thick yellow discharge from the vagina 
and wild redness of the vulva Both knee joints were tender to palpation 
The left knee was markedly swollen with signs of fluid, and the left wrist 
was tender to palpation The temperature was 103° F , the pulse 114, and the 


respirations 21 

Laboratory Examinations — The red blood cell count was 4,000,000 per 
cu mm and the hemoglobin, 90 per cent Examination of the exudate from 
the cervix and uterus showed no gonococci, cither b% smear or culture, but 
there were numerous hemolytic streptococci present A gonococcal comple- 
ment-fixation test was negate on repeated occasions Synovial fluid showed 
62,000 White blood cells at the first knee tap and 32,000 at (he recond The 


cells were all polymorphonuclears 

Course of Illness— At first it was thought that we were dealing with an 
mstance of acute gonococcal pelvic inflammatory disease and gonococcal arthn- 
tk Howexenm wew of the fact that we were unable to Isolate gonococa 
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from the cemcal exudate or the sinovia] fluid and the gonococcal complc 
ment -fixation tests were negatnc in addition to the fact that we were able to 
isolate hemolytic streptococci from the vaginal discharge m almost pure cul- 
ture, we wore lndrned to behcie that the whole process was the result of a 
hemolytic streptococcal infection Accordmgli , the patient was given sul- 
fanilamide, 6 gin a da\ for the tint ten dais during her illness The tem- 
perature ranged between 100° and 102' F, the pulre rate between 100 and 
110 Within the two-week penod following the use of sulfanilamide the hemo- 
globin fell to 53 per cent After a blood transfusion it rore to 64 per cent 
but within the next week it was again decreased to 50 per cent With the 
development of anemia, the spleen became enlarged and was rcadih palpable 
two to four fingerbreadths below the costa! margin The spleen remained 
enlarged in spite of the transfusions and improtement in the anemia for a 
penod of seven weeks Gradual!) the patient’s temperature returned to norma! 
after three weeks had elapsed The arthritis subsided without lea vine an\ 
residual changes in the joints, and «he recot ered complcteb 

There were a number of features m this patient’s illness 
which were difficult to interpret In the first place, she had 
a pelvic infection with arthritis, but we were unable at any 
Ume to prove that this was due to the gonococcus On the 
other hand, the evidence was convincing that w e w ere dealing 
with a streptococcal infection of the pelvis The use of sul- 
fanilamide in relatively large doses was followed by gradual 
improvement but by no dramatic change in the course of her 
illness She developed an anemia and splenomegalia, fever 
continued for three weeks, and it was only after the sulfanil- 
amide was discontinued and several blood transfusions were 
given that the anemia disappeared While it is possible that 
the anemia and the splenomegalia were the result of the hemo- 
lytic streptococcal infection, and it undoubtedly contributed to 
the anemia, it is suggestive, however, that sulfanilamide was 
responsible for at least part of the anemia and the spleno- 
megaly I have observed anemia and splenomegalia appearing 
m patients with infections which are usually not accompanied 
by either of these 

Hemoglobinuria — In cases of acute hemolytic anemia, 
hemoglobinuria may be a feature It was first described by 
Kotin, 1 ’ and we have -observed a very striking case Hemo- 
globmemia is present more often than hemoglobinuria and it 
is to be taken as a manifestation of increased destruction of 
blood When acute hemolytic anemia occurs, the unne should 1 
be kept alkaline, since the presence of an acid urine may cause 
precipitation of the hemoglobin m the kidney tubules with ob- 
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structxon and renal insufficiency When the blood destruction 
is over, the hemoglobinuria disappears very rapidly 

Agranulocytosis, Neutropenia —Leukopenia has been 
observed following sulfanilamide in a number of cases, and 
the reports of Shecket and Price , 18 Johnston , 10 Jones' and 
Miller 0 have included personally observed cases and reviews of 
other reported cases of agranulocytosis 

This complication is by far the most serious of all the toxic 
manifestations of the drug since the fatality rate is high, in 
the neighborhood of SO per cent An analysis of the recorded 
cases brings out several points of significance The usual time 
of appearance of agranulocytosis has been recorded between 
the sixth and the thirty-fifth day after the administration of 
the drug, in most cases, however, it is between the fourteenth 
and twenty-first day of the disease In a few, the leukopenia 
has been observed several days after the drug has been discon- 
tinued In the cases recorded by Jones and Miller , 0 neutro- 
penia and fever developed following the second attempt to re- 
sume treatment in a patient who had had two previous attacks 
of fever and generalized aching follomng its exhibition 

The following case illustrates the course of events in a 
patient who developed agranulocytosis following sulfanilamide 
treatment for gonococcal arthritis 

Case III — A woman with gonococcal arthritis developed agranulocy 
tosls foUowlng ten days of sulfanilamide treatment Death occurred 
six days later 

A young woman, fort} years of ape uith gonococcal arthritis which was 
proved b> isolating the gonococcus from the evudate in the synovial fluid, was 
given sulfanilamide in 4 gin amounts daih This was continued for eight 
days when an erythematous shin eruption appeared and the white blood cell 
count was found to be 2,700 with 62 per cent polymorphonuclears, 36 per cent 
lymphocytes, and 2 per cent monocytes Sulfanilamide was discontinued im 
mediately On the following day the white cell count was 1,700, and the 
smear showed only 1 per cent polymorphonuclear leukocytes and 99 per cent 
lymphocytes Two days later the patient began to complain of a sore throat, 
had high fever, and was extreme!} ill In view of the absence of polymor- 
phonuclear leukocytes in the differential blood smear and the leukopenia, 40 
cc of pentnucleotide were given intramuscularly on the second day Fluids 
were forced by mouth and parenterally, and two 300 cc blood transfusions 
were given In spite of this treatment ulcerative, necrotic lesions appeared in 
the throat and the mucous membranes of the mouth and lower lip The patient 
became progressivelv worse and died four days after the onset of the agranu- 
locytosis and fifteen days after the beginning of treatment with sulfanilamide 
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Nrerops) showed superficial ulceration of the postenor pharynx and epi- 
glottis, moderate enlargement of the lymph nodes of the neck, and acute 
arthritis in the ankles, knees, elbow's, and wrnsts 


In this case agranulocytosis developed on the ninth day 
after the sulfanilamide was started The other sign of intoxi- 
cation from the drug was the presence of a shin eruption Once 
the agranulocytosis appeared, infection developed, the disease 
progressed rapidly, and the patient died four days after the 
appearance of the infection 

It should be pointed out that in a number of cases of 
agranulocytosis which have been reported the drop in the leu- 
kocyte count appears quite suddenly, very often after the first 
week of the illness For these reasons the white cell count 
should be done repeatedly while the patients are receiving 
large amounts of this drug Agranulocytosis is by far and 
away the most serious complication of sulfanilamide therapy 
Splenomegaly — One of the features of the slowly pro- 
gressive anemia which appears following sulfanilamide is the 
development of splenomegaly The spleen is firm and may 
extend 2 to 5 cm below the costal margin and remain enlarged 
for three to five weeks after the blood has returned to normal 
Obviously, in some infections the splenomegaly may be difficult 
to differentiate from the acute splenic tumor that is a feature 
of the disease However, the occurrence of splenomegaly m a 
patient who has an infection which is usually not accompanied 
by enlargement of the spleen, the presence of anemia, and 
cyanosis are all features which suggest that the splenomegaly 
is a response to sulfanilamide treatment. Rimington 10 has 
called attention to the enlargement and engorgement of the 
spleen of animals receiving large doses of sulfanilamide and 
the presence of marked engorgement and abundant deposition 
of iron-staining granules and of brownish iron-negative amor- 
phous pigment m the cells of the pulp 

I have observed splenomegaly in patients receiving sul- 
lanilaxmde for gonococcal, streptococcal, or urinary tract in- 
fections, and in all instances there has been an associated 
anemia From the experimental observations of Rimington 
and from my own clinical observations, there seems to be no 
doubt that the splenic enlargement in these cases is dependent 
upon the sulfanilamide therapy 
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Cyanosis. Blueness of the skin and mucous membranes 
following the administration of sulfanilamide is exceedingly 
common, in fact, when large amounts of the drug are given it 
is almost always present There are two mam views concern- 
ing the cause of the cyanosis following sulfanilamide (1) that 
it is due to the presence of methemoglobinemia, rarely sulf- 
hemoglobmemia, and (2) that it is due to the presence of a 
black or bluish-black pigment which is derived from sulfanil- 
amide Inasmuch as it was first pointed out by Ottenberg and 
Fox 21 that exposure of a colorless solution of sulfanilamide to 
ultraviolet light changed it to a bluish-purple, it was suggested 
that this pigment might be responsible for the cyanosis It has 
been shown, however, that this pigment is not directly respon- 
, sible for the cyanosis, but that it is due to the presence of 
methemoglobinemia Moreover, the administration of methyl- 
ene blue causes the cyanosis to disappear by abolishing the 
methemoglobinemia 

Porphyrinuria — It has been reported by Rimington and 
Hemmmgs 22 that sulfanilamide causes an increased excretion 
of porphyrins m the urine, and further studies by Rimingtoo 
stress the fact that while there is no parallelism between the 
therapeutic efficiency of sulfanilamide and other related com- 
pounds and their porphyrmuric action, there is a correlation 
between the capacity of these drugs to produce porphyrinuria 
and then toxicity The presence of large amounts of porphy- 
rin m the blood or tissues may account for the sensitivity to 
sunlight which is present m some of the patients receiving sul- 
fanilamide, and also for the rare cases of peripheral neuritis 


which are encountered 

Summary — It is gathered from a study of the side effects 
of sulfanilamide that a wide variety of symptoms and signs 
may appear During the first week, cyanosis, nausea and 
vomiting and the acute hemolytic anemias are important Dur- 
,ne the second week, fever, shm eruptions, and toxic hepatitis, 
and during the third week, agranulocytosis and a slowly pro- 
gressive anemia, may be features To be sure there is some 
overlapping of the time at which most of these features appear 
but in^ general, the pattern is as outlined above If one bears 
to m mind, one con be prepared for the appearance of van- 
tD 1 different periods in tbe treatment 

'"“iTson.minE up, then, one can say that snlfan, lam.de is a 
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most valuable drug m the treatment of a variety of infections 
Its principal action seems to be the inhibition of the growth of 
organisms, and recovery probably takes place when this drug 
is given through the cooperative activity of both the drug and 
the normal defense mechanism of the body In general it can 
be said that the drug produces a number of side effects which 
may be extremely disagreeable for the patient and, in some 
instances, very dangerous Since many of the toxic manifesta- 
tions come on suddenly, all patients who are receiving this drug 
should be under careful observation and supervision so that 
the proper management and treatment may be started at once 
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SULFANILAMIDE IN THE TREATMENT OF HEMOLYTIC 
STREPTOCOCCAL INFECTION 


INTRODUCTION 

It has now been established beyond any question that sul- 
fanilamide is a most valuable therapeutic agent in the treat- 
ment of hemolytic streptococcal infection in man One can 
demonstrate that it reduces the fatality rate m cases of hemo- 
lytic streptococcal infection associated with bacteremia, in 
memngitis, and in puerperal sepsis It shortens the duration 
of the disease in many cases of erysipelas and acute tonsillitis, 
and it is an effective agent in the treatment of chronic ulcers 
of the skin and chrome osteomyelitis due to this organism 
ike drug has very little influence upon the eruption m scarlet 
toer, and it does not prevent the development of recrudes- 
cences of rheumatic fever or nephritis following a hemolytic 
r _ conceal infection In several small senes of cases sul- 

tonsill.fi? bCen USed in Pwentwg recurrent attacks of 
£ rhCUmaUC Sub J ects There * also some evidence 
reduce th,?? m patients otjtis media may actually 
Lnl n?! 5 DlUDber t 0 . f . CaSes of acute mastoiditis In some 

^let fever? ^ ^ glVCn to patients mth 

been reduS ^ ° f Py0gemc explications seem to have 

te t l r 0 , study ° f ^ n » mbere 

11 is necessary to hi Pf ? UCe beSt results mth Ais drug, 
quate concern™?™ ! ® rgamsms “ to contact with ade- 
b°d y to develon A ° ^ drug ’ 11 15 necessary for the 
which mil locaLe?? 3 ™? 111 - M achve ^mmie mechanism 
ganisms 6 m ^ ectl0n mid finally destroy the or- 

iUuStrates ^ ^ ct 0{ sul- 
slr eptococcal infection it ? produced b ^ r hemolytic 

{a ^ concermng t£ ' I nf dCS T able t0 . mievr som " of the 
pathogenesis of thL* P r ^ {ectlons m general, especially 
"»* and m t teCt,0nS *«■ their prog. 

mectarsn of recovery, insofar as it is knoni 
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It is dow well established that the normal habitat of the 
hemolytic streptococcus is in the lymphadenoid tissue of the 
throat It does not grow freely on the surface of the mucous 
membranes, but is found in the crypts of the tonsils and m 
the lymphoid tissue itself About 30 or 40 per cent of all 
normal individuals carry hemolytic streptococci in their throats 
at some time during the course of the different seasons of the 
year, the incidence being higher in the winter and early spring 
months when hemolytic streptococcal infections are present m 
the community The presence of these organisms m the hu- 
man throat ma}'' be a transitory phenomenon, or they may be 
found over long periods of time without causing disease Car- 
riers are much more common among individuals who are m 
contact with patients with acute streptococcal infection of the 
throat, and such persons are especially liable to become ear- 
ners if they have a common cold Moreover, there is evidence 
that earners can spread organisms much easier when they have 
a cold In the study of many groups of patients with hemo- 
lytic streptococcal infection, one will find transient earners, 
permanent carriers, patients with subchmcal infection, and pa- 
tients with clinical infection 

From the study of serologic groups and types of hemolytic 
streptococci, it has been found that not all of the strains of 
hemolytic streptococci in man are capable of producing dis- 
ease For example, the only group of strains that are impor- 
tant are those designated as Group A, which can be recognized 
by appropriate serologic study Organisms that fall into 
Groups B, C, F, G, H, and K are of no significance insofar 
as human disease is concerned, but they may give rise to con- 
fusion when throat cultures are made for the purpose of de- 


tecting carriers 

Any hemolytic streptococcus that is found in the throat, 
then, should be studied for its group specificity since only those 
falling mto Group A are of any consequence 


THE ANTIGENIC STRUCTURE OF HEMOLYTIC STREPTOCOCCI 
In an attempt to understand the antigenic structure of 
human, virulent Group A hemolytic streptococci, many studies 
have been made of the various components of the whole organ- 
ism asweH ns the soluble products that are produced dunne 
*e.r powth m suitable media Many of the components of 
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this group of organisms are antigenic, others are haptenes and 
carry either type or group specific characteristics The struc- 
ture of Group A hemolytic streptococci is summarized in 
Table 1 

T-VBLE 1 

SrtucrtrRj or Hlsiolytic Strj nrocxxxus, Group L 


Components. 


Whole organism 
It substance (protein) 

C substance (carbohj-drate) 
Nudtoprotcin 


Capable of 
producing 
antigenic 
response. 


Yes 

No (haplcnc) 
No (haptene) 
Yes 


Ervthrogcnic loan ( V and B) Yes. 
UemoU^m 

Rbnnolyan \- 0 

Lrakoadin j 


Remarks 


Type specific 
Group specific. 

Not species specific, overlaps with 
pneumococci and other organ 
isms 


isms 

Neutralized b) antitoxin 


IMMUNITY TO HEMOLYTIC STREPTOCOCCI 

of Strept0C0CCI are destroyed m the body bv means 

Dresenrp" 6 3r d , lgestlon This IS greaUy faahtated by the 
Drnmot °, spea ^ c an tibody and complement which favor and 
C P hagoc f osis There are good grounds for believing 

ulo-eioS Cr i Pha f ’ ^ hlstlocyte > and cells of the retie- 

strachnn^f lf S i m 3re ° f greater lm P orta nce in the de- 
ce ^ ° n ° f hemoI ^ c streptococci than the polymorphonuclear 

ior Selmll destruction to take place, then, it is necessary 

^ e xr 3 r cesses of 1116 body to devei °p 

.Aside bom till ° rg f? 1Sms for P ha g°cytosi s and destruction 
such « ZuZ .^bodies, other anPbod.es, 

elaborated and aid ’• a “ t ^ em ® 1 y sm . and antifibrinolysm, are 
111 the tissues M 46 locaUzatl on and fixation of organisms 

THE MECHANIC OF RECOVERY FROM HEMOLYTIC 
STREPTOCOCCAL infection 

“Wiy fromhemofcSf ^h-° : JDC£rn ' n? the mechanism of fe- 
rn hemolytic streptococcal infection ,s far from com- 
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plete, one can say that, in general, recovery occurs when the 
infection is localized, the organisms are prevented from spread- 
ing, their growth suppressed, and they are finally hilled This 
complicated mechanism is the result of the summation of a 
number of processes, which include the products of inflamma- 
tion aiding in the localization of infection, the anatomic struc- 
ture of the area of infection, the presence or absence of spe- 
cific antibody, and an infection which is due to an organism 
that is virulent or avirulent m the sense that it can resist or 
succumb to phagocytosis in normal whole blood When infec- 
tions remain localized, there is evidence that m many instances 
the organism causing the infection can be phagocytized hy 
leukocytes of the normal individual Apparently this can take 
place without the presence of antibodies in the serum, or at 
least it can be said that the blood of such individuals does not 
contain antibody in excess of the normal non-infected indi- 
vidual 

Since it can be shown that there is no correlation between 
the time of recovery and the development or increase in the 
antibody content of the blood in patients who have a local 
streptococcal infection it has been postulated that recovery 
from a local infection is due to the inflammatory reaction, 
which aids in fixation and the local immune process which is 
carried out by the tissue ard wandering cells When there is 
a spreading infection with bacteremia, one usually finds that 
the infection is dee to an organism which cannot he phago- 
cytiued by normal human leukocytes, which are derived from 
most individuals, and that there is an absence or only a low 
litre of rn’fivay in the circulating food One may find, how- 
ever. thre there is be rtererra it the local defense mechanism 
b nre'ored. c< sre". trues occurs following trauma to a local- 
ised *nfec:'e~ I" patter's with general infection, recovery 
is" dlv ooe"ns when the b'oxi is cleared of organisms, the 
peeress ' leaf 'red. rere. th.re is a genera! antibody response 
whv v c.sskre re preventing screed c: the infection to distan 
ore rev 

lc w e v> ' ” N.ver. th ~ t vt re v -erasure which aids m sup- 
prexre re t Kx g'ew'h o* ere* "here ana lecnliaing the mfection 
wo", id he of asn ’." re i - :re trerer-'U" ct these infections 
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In appraising the various factors which influence prognosis 
m hemolytic streptococcal infections, it is necessary to take 
into consideration the age, the type and location of the lesion, 
the presence or absence of bacteremia and debilitating disease, 
and the type of treatment The mortality' in these infections 
is highest in the first, third, and seventh decades This cor- 
responds, respectively, to the peaks of incidence of infections 
occurring in die throat, of puerperal infections, or of infections 
such as cellulitis or erysipelas In the first decade the highest 
incidence of death is seen in infants and children under four 
years of age, especially when there is erysipelas or middle-ear 
mastoid disease with its intracranial and other complications 
In the cases of puerperal infection, the death rate is highest 
m those with peritonitis, thrombophlebitis, and bacteremia In 
erysipelas, the seriousness of the infection increases with age 
In general it may be said that streptococcal infections are most 
serious at the two extremes of life, in the very young and in 
the aged 

Of all the prognostic signs, the presence or absence of bac- 
teremia is probably the most reliable The prognosis is always 
grave when bacteremia is present, regardless of the age of the 
patient, but there is a tendency for bacteremia to increase in 
seriousness with advancing age and with its occurrence dunng 
the course of erysipelas or cellulitis, regardless of age The 
fatality rate in the presence of bacteremia is somewhat lower 
m puerperal sepsis than in erysipelas or cellulitis, and is low- 
est of all m the first two decades of life when the primary in 
fection is situated m the throat or middle ear or mastoid proc- 
esses When recovery occurs m the patient with bacteremia, 
it can be shown that the blood is invaded for a relatively short 
hme and then cleared of organisms, with or without the sub- 
sequent development of focal metastases to various organs 
Where such metastases can be adequately treated by physical 
methods, recovery' usually takes place On the other hand, if 
death occurs, there usually has been a rapidly progressive bac- 
teremia without focal metastases or with focal metastases in 
such areas as the endocardium or meninges, or multiple ab- 
scesses which cannot be treated by' surgical methods 
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TREATMENT 


From the foregoing discussion it is gathered that the ulti- 
mate goal in the treatment of streptococcal infections is to 
localize the infection, suppress the growth of organisms, and 
finally destroy them In the preceding paper* it was pointed 
out that sulfanilamide inhibited the growth of organisms but 
that, in most instances, there was no evidence that the bacteria 
were actually destroyed Final destruction of the organisms 
was accomplished by the general defense mechanism of the 
body, so that it is highly likely that the administration of sul- 
fanilamide to a patient with hemolytic streptococcal infection 
slows up the growth of the organisms and, in this way, allows 
the general defense mechanism more time to produce antibodies 
before it can be overwhelmed or rendered ineffective 

The following case illustrates a number of these points m 
the treatment of hemolytic streptococcal infection with sul- 
fanilamide 


Case X A young" woman develops hemolytic streptococcal bacter 
emia following acute follicular tonsillitis Bacteremia persists for four 
weeks Treatment is with large doses of sulfanilamide and repeated 
blood transfusions Recovery 

A twenty-eight-year-old white woman, who was seven months pregnant, 
developed acute rhinitis one weeL before admission to the hospital Several 
days later there was difficulty in swallowing, pain in the throat and snelbng 
of the cervical lymph nodes Within two days after the onset of sore throat, 
she began having repeated chills and high feier The family and past his 
tones were non-contributor} 

Physical examination showed an acutely ill young woman who «« 
, dear Her temperature was 104 F, pulse 120, and 

restless b y ^ ^ flnd m0I5t , the tonsils acre moderately 

respirations 3 ^ere „ erc a few pea-sired, soft, tender glands in 

enlarged but not injec , , , There was no indura- 
te superior cervical chanson ***** ^ Jtlff 

fcon or Undemess : ^ 3 .even months' pregnancy The heart 

breasts were «darg<£, “ d and thc soun ds acre clear The lungs 

was not enlarged, the rate V nermssion The abdomen vas 

WEre £ SE- mtb a seren months 

^att aD Th* CfttaI heart hMrd P,ajn ' y iD the ^ l0Wer ^ 
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Blood culture ‘bowed numerous colonies of hemolj tic streptococci Throat cul 
lure «howed man> Beta hwnolvtic streptococa and a fen hemolj he Staph\ lo- 
coccus aureus X-ra\ of the chest retealed a ‘mall patch of bronchopneumonia 
at the left base One ueeh later the X-mv showed a diffuse bronchopneu 
moma at both bases 

The clinical course, as far as the temperature and thcrap} arc concerned, 
is <hown id Fig 74 It will be noted that bacteremia persisted for o\cr two 
weehs in spite of large doses of sulfanilamide and blood transfusions Follow - 
lag the premature deli\co of a sc\ en-months-old babj, the blood cultures 
became negative and remained so during the entire period of ob^rvation 
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Fig < 4 — Chnical course in Case L 


One of the extraordinary features of this patient’s illness was the fact that, 
a the time of delnerj, the patient’s blood culture and cultures from the 
p cental blood and the lochia all contained hemolvbc streptococci, jet the 
survived and showed no signs of acute infection whatsoever 

The unusual feature of this case was the presence of hemo- 
} ic streptococcal bacteremia following acute tonsillitis with- 
ou evidence of the local focus of suppuration and without the 
development of suppurative foa of infection m any part of the 
0 v m spite of the fact that there was a bacteremia for over 
wo weeks During the first two weeks of observation the sul- 
anilamide did not appear to influence the course of the disease 






I:t 56 CHESTER S KEEFER 

Following the birth of the child , the blood cultures became 
negative Wien the blood was studied for the presence of 
anti-bacteria] antibodies, as noted in the chart, it was found 
that antibodies were present This encouraged us to continue 
the use of sulfanilamide m large doses and blood transfusions 
m order to combat a rapidly progressive anemia 

There seems to be little doubt that the original portal of 
entry for the hemolytic streptococcus was in the throat, and 
similar cases are not infrequent They are described as exam- 
ples of post-tonsilhtis sepsis or post-angmose sepsis or sepsis 
following angina In most of the cases of this type of sepsis, 
the outcome is extremely grave since, m many instances, there 
is a thrombophlebitis of the deep tonsillar veins and multiple 
metastases in various organs 

This case serves to emphasize the fact that large amounts 
of sulfanilamide should be given to these patients and, if an- 
emia develops, the latter should be treated by blood transfu- 
sions Moreover, transfusions should be given in an attempt 
to supply antibody until potent specific sera are available for 
treatment 

General Plan of Treatment — In any hemolytic strepto- 
coccal infection, sulfanilamide should be used promptly, and 
especially at an age period when the prognosis is likely to be 
poor or when the infection is localized in a region where it is 
apt to spread to important structures or invade the blood 
stream 

The question of dosage is a veiy important matter m treat- 
ment, smce it is essential that the optimum effect be obtained 
From all the evidence at hand it is desirable to give enough of 
the drug to produce maximum bactenostasis This can be ac- 
complished in our experience by giving enough of the drug to 
produce a concentration of at least 7 to 10 mg per 100 c c 
m the circulating blood In some instances higher concentra- 
tions may be necessary, but such cases are unusual It is well, 
then, to give at least 6 to 8 gm (90 to 120 grains) during the 
first ’twenty-four hours and then 4 gm of the drug every day 
until the optimal effect has been obtained 

The blood should be examined for the development of an 
anemia or leukopenia The occurrence of an anemia is very 
common following the use of the drug, but unless it is an acute 
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hemolytic anemia, it is not an indication for discontinuing the 
drug That is to say, if the infection is of a serious nature 
(bacteremia, peritonitis, meningitis), the drug should be con- 
tinued and the patient given repeated blood transfusions 
The presence of a normal white blood count or leukopenia 
associated with an acute infection is not a contraindication to 
the use of the drug Indeed, one often sees an increase m the 
leukocyte count following the use of sulfanilamide However, 
when the drug is given to patients with leukopenia or a normal 
while blood cell count, the blood count must be followed with 
great care The development of leukopenia following sulfanil- 
amide is always dangerous 

SUMMARY AND CONCLUSIONS 

One may sum up the treatment of hemolytic streptococcal 
infections with sulfanilamide by saying that the drug should 
be given early in the course of the illness and in amounts which 
are adequate to produce optimal effects The patient must be 
observed carefully for the appearance of signs of intoxication, 
and when they arise, prompt action must be taken 
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SULFANILAMIDE IN MENINGOCOCCIC INFECTIONS 

Since the experimental work of Buttle, Gray and Stephen- 
son, showing that sulfanilamide gave protection from menin- 
gococac infections in mice, and of Proom, 2 showing protection 
from a million minimal lethal doses both m types I and II if 
treatment was given at once, extensive experiences and experi- 
ments have been reported Whitby 3 reported a mortality of 
6 6 per cent m treated mice as against 72 per cent m controls 
ia iti and Vaisman 4 also found mice strikingly protected by 
sulfanilamide, and less so by other members of this group of 
rags, and that results appeared in from six to eight hours, 
rapid disappearance of the meningococci from the per- 
itoneum in from twenty to forty hours 

chwentker, Gelman and Long 5 first reported the treatment 
dea?ir a ^ men , ing0COCC1C menil, g ,t > s » m ten cases with one 
cemia Th^ 3 S j t y eatec * succe ssfully a case of meningococ- 
; USe ? 1116 dru § mtrathecally at twelve- to twenty- 
Th » memogococa were cleared from the 
y m " V ™' ! ’' four hours ■" a'! cases 

Wnght^WaU “IdcheU and TrascMer, 1 McIntosh, Wilcox and 
Myer and T J 0cfaeme and Lautman, 9 Weill-Halle, 

fenau, 11 Tiaer ^^arrt'z^d'' 061111 ^ Lestrocc l uo y and Tl f- 
andPerlev^ Mnrm w gd ° Un and Oemischen, 13 Basman 

reported 5ses umtll T \ Ebsworth > 15 and Craddock, 15 

dinary good results 7 ^ ^ ^ ^ serum ’ ^th extraor- 

V e , “^ rea " d W,tl s " ,f ™l™«ic *"e 

m thirttiCk ca^trrTd 0f “ r “ m and su HamIanude, found 
3 gftt s trea ted with serum a mortality of 16 per 

11 59 * 1 
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cent, in fifty-nine with serum and sulfanilamide 11 8 per cent 
mortality, and in sixteen with sulfanilamide alone a mortality 
of 6 25 per cent However, he advocated combined serum and 
sulfanilamide treatment 

Waghelstem, 10 in a final analysis of results at Sydenham 
Hospital, first reported by Schwentker et al , B reported with 
sulfanilamide alone in seventy-two cases a mortality of 15 27 
per cent, with serum and sulfanilamide combined a mortality 
of 23 52 per cent in thirty-four cases, and m serum-treated 
cases only a mortality of 26 9 per cent in 368 cases If deaths 
within twenty-four hours were excluded, the death rate was 
11 59, 13 33 and 16 71 per cent, respectively Waghelstem 
preferred the oral treatment On the other hand EldabP 
treated twelve cases of menmgococcic infection with daily 
intrathecal injections, with a 25 per cent mortality He con- 
sidered oral treatment ineffective Wilhen 21 treated five cases 
(with recovery) mtrathecally and by mouth or by subcutane- 
ous injection 

Menmgococcemia cured by sulfanilamide has been reported 
by Zendel and Greenberg 22 and by Krusen and Elkins 23 In 
the latter, serum treatment had been unsuccessfully used for 
two weeks 

Jewesbury 2 * reported six cases, with recovery, treated with 
sulfanilamide and also with soluseptasine and prontosil ru- 
brum, and Crawford and Fleming 23 treated ten cases, with 
one death, with intramuscular neoprontosil and sulfanilamide 
by mouth, whereas in thirty cases in which serum treatment 
was employed the mortality was 80 7 per cent They reported 
one case in which the patient was not benefited by oral therapy 
and intramuscular injections of neoprontosil but who rapidly 
improved with intrathecal administration of sulfanilamide 

The most extensive experience with sulfanilamide (lysococ- 
cine) is reported by Muraz, Chirle and Quequmer 20 from 
French Nigeria Their results were striking, particularly un- 
der the conditions of remoteness of many of the patients from 
medical centers and attention Their results are given in 
Table 1. 

In a total of 348 cases treated with sulfanilamide the mor- 
tality was 112 per cent The dosage by mouth was 1 2 gm 
4 i d for two days and half this dose 4 i d for the next six to 
ten days, totaling about 30 gm for adults and not exceeding 
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TABLE 1 


Treatment or Ceeebrospin u. Meningitis (Muraz, Chirle and Qucqumer) 



Cases 

Deaths 

Mor- 

tulitj, 

percent. 

Strum treated 

49 

11 | 

22 44 

Scram and sulfanilamide by mouth 

23 

2 1 

S 7 

Sulfinilimide intraspinalh and b) mouth 

54 

S 

14 S 

SalfanDamide b} mouth alone 

271 

29 

10 7 


45 gm Intrathecal treatment, 10 to 20 c c of 0 S per cent 
solubon (5-10 c c less than the fluid withdrawn at each lum- 
bar puncture), was given once or twice at intervals of from 
twenty-four to forty-eight hours (or longer because of the cir- 
cumstances) followed by 1 3 to 3 gm 4 i d by mouth for about 
one week They used rubiazol (carboxy-sulfamide chrysoid- 
me ) in four cases, with two deaths 

In our senes, all patients with menmgococcic infection ad- 
mitted to the South Department, Boston City Hospital, from 
prd 1, 1937, to June 30, 1938, were treated with sulfanil- 
amide by mouth, without serum Three patients received sub- 
cutaneous treatment for one day because of vomiting, two 
received neoprontosd and one sulfanilamide 

Twenty-five patients during this penod were admitted 
snowing meningococci by blood or spinal fluid culture or by 
smear Two other patients showing primary acute purulent 
ngitis with spinal fluid cell counts of 6440 and 7780 were 

reated succes sfully, but these two cases are not included 
as meningococci were not demonstrated 

ch-SS! ?“ eS . WCTe of to usual seventy and showed the 

patients were dcl mous dis- 
rauonal’ °Lf° matose ’ f d wer e drowsy but oriented and 

creased nr^ Was ^ characteristic cloudy fluid with in- 
oeasri ■: ssure ' P rotell > °"<i polynuclear leukocytes and de- 

S™ rj" hTdVe 0t ?' ^ blMd were 

evrViteo ningococci and, in ten, were negative In 

in six, ^ere^stenlp 21 CUltUreS showed meningococci and, 
both hlnnd a Nme patients showed meningococci in 
S “ , n r d a “‘ d U ” ,eSS ^ ^ condition^ are 

*udamide3S C ° are X ecove " d “ <•* *>* wltae >n 
cases, there is a strong probability (70 
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per cent) that none will be found because of the rapid clearing 
The dosage of sulfanilamide varied according to age from 
60 to 120 grains daily at four-hour intervals and was approx- 
imately from 1 to 2 5 grains per pound of weight per day In 
the later cases the first dose was often large, 60 to 80 grains, 
and then the usual doses at four-hour intervals were given 
The duration of treatment was long because of lack of knowl- 
edge as to possible recurrence In the earlier cases it was 
from five to thirty days, averaging 14 3, later it was six to 
nineteen days, averaging 10 4 days 

Side-effects were infrequent in spite of the large and long 
continued treatment About half the patients were cyanotic, 
and one patient had a late, moderately severe hemolytic anemia 
requiring omission of treatment but not requiring transfusions 
Three patients had sulfanilamide eruptions No malignant 
neutropenias were seen 

RESULTS OF TREATMENT 

Of the twenty-five patients, three died, or a fatality rate 
of 12 per cent These three deaths occurred nineteen, twenty- 
seven and thirty-two hours after admission Two patients 

table 2 


Mend.c.ococcic Meningitis Mortality in Massachusetts 


Year 

Cases 

Case rate 
per 100,000 

Deaths 

Mortality 
per 100,000 

Mortality 
rate, per 
cent 

1926 

116 

2 8 

39 

0 9 

33 6 

1927 

95 

1 8 

43 

1 0 

57 3 

1928 

107 

2 5 

38 

0 9 

35 9 

1929 

167 

3 9 

79 

1 9 

47 3 

1930 

174 

4 1 

59 

1 4 

33 9 

1931 

101 

2 4 

30 

0 7 

29 7 

1932 

85 

1 9 

34 

0 8 

41 0 

1933 

50 

1 2 

25 

0 6 

50 0 

1934 

66 

1 5 

28 

0 6 

42 4 

1935 

83 

1 9 

55 

1 3 

66 3 

1936 

205 

4 7 

100 

2 3 

48 7 

1937 

166 

3 8 

72 

1 6 

43 4 

1938 

59 

1 3 

18 

0 4 

30 5 


were sixteen years of age and had a rapidly developing 
severe infection of less than a day’s duration, the other pa- 
tient was a fifty-seven-year-old man who was picked up in the 
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street unconsaous and in whose case no data could be secured 
Thee patients received a total of from 50 to 125 grains of 
sulfanilamide, undoubtedly treatment would ba\e been much 
more vigorous had these patients been seen today 



da,a “ became of the 

and in time of treatment ? Ther^w U ° n ’ paUents ' a S es > 
this senes all . There was no sele ction of cases m 

ZT* by 1116 same “*** 

1937 w r ng penod > from February 29, 1936 to Anril i 
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with a mortality of 47 7 per cent The mortality from menin- 
gococcus meningitis in Massachusetts in 1936 was 48 7 per 
cent and has averaged about 43 per cent for the past ten years 
(Table 2) 

The ages of the patients admitted after the institution of 
chemotherapy dropped so that the number of aged patients 
was much reduced The mortality is highest in infants and 
especially in old persons In the sulfamlamide-treated cases 
m which the patients were under twenty yeans of age, the 
mortality was 111 per cent as compared to serum-treated cases 
in which it was 25 per cent Josephine Neal 27 reported a mor- 
tality m 1279 cases, of patients treated with serum and who 
were under twenty years of age, of 27 2 per cent and in 237 
cases between ten and twenty years of age of 20 5 per cent 
Hoyne 28 reported 118 cases treated mtraspinally and intra- 
venously with serum (patients under twenty) with a mortality 
of IS 2 per cent and in a senes treated only by intravenous 
therapy at these ages the unusual mortality of 2 3 per cent 
The results here are m accord with Muraz, Chirle and 
Quequiner’s, 20 with a mortality of 10 per cent in 271 cases, 
and with those of Waghelstera, 19 with a mortality of IS 27 per 
cent in forty-two cases treated by sulfanilamide by mouth 


TABLE 3 

Meningococcus Positive Cultures from Spinal Fluid after Beginning 

Treatment 



More staking evidence was the rapid clinical improvement 
even in apparently monbund cases and the rapid bacterial 
clearance of the spinal fluid (Fig 75) In only seven of our 
cases could meningococci be obtained after the first day of 
treatment, one for five days, two for three days and four for 
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two days By contrast, in the serum-treated group, meningo- 
cocci were obtained from the spinal fluid m 40 per cent after 
the first day and up to twenty-five days (Table 3) 

Relapse occurred in one serum-treated case, none in the 
sulfanilamide cases 

The complications were somewhat less marked in the sul- 
fanilamide group Cerebrospinal block, which occurred to 
some degree in 20 per cent of the serum-treated cases, was 
absent Lumbar punctures were done daily, every other day 
or occasionally at longer intervals up to eleven days, averaging 
5 5 per patient. A rapid drop in protein, cells and pressure 
occurred, as reported by Hannah and Hobson s: The protein 
showed a slower and less regular fall than the leukocytes, and 
the nse in sugar also varied moderately. In only two cases 
did lumbar puncture seem at all indicated to relieve pressure, 
and we would agree with other observers that it is not of im- 
portant therapeutic value m sulfanilamide-treated as con- 
trasted with serum-treated cases (Table 4) 


TABLE 4 


Compucatzoxs 


Bitmcbopneomoma 
“Cord bladder” 

Nfonbs of extremities 
Cranial oer\ e damage 
Transverse myelitis 
Hemiplegia 

Menmgooocac artbntis 
Epididymitis 
Septic phlebitis 
Uvtitis 


Strum 

Sulfanilamide 

treated 

treated 

4 

5 

4 

1 

4 

0 

3 

1 

2 

0 

2 

0 

2 

2 

1 

0 

1 

0 

2 

0 
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t>remlm eCaUSe °* laborator y difficulties In our cases, just 
m 3 f’ occurrin S m the same general area type I was found 

and aeeluh !/ \ *3, ^ four cases ’ type n ' m two cases 

Dr Branbn ? T typ , e m two cases, as determined by 

chnsetts 3 vs ln d™ c c tests for mice done at the Massa- 
ven, hjgb {o i QV7 Department Laboratory vaned from 

^Sover^wTofS?^ 601 ° f of starta3 & treatment 
^ . two of the fatal cases being started at the end of 
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the first day and one being unknown In the very fulminating 
cases, unless the patients were admitted during the first or 
second day, death occurred before such patients could be 
brought to the hospital 


COMMENT 

While judgment of the relative efficacy of any treatment 
based on mortality statistics is made difficult in this disease 
by lack of comparable controls, the accumulated experience in 
France, England and America leaves no doubt of the great 
value of sulfanilamide therapy In a total from the literature 
of 136 cases receiving some form of sulfanilamide therapy and 
serum, there was a mortality of 13 9 per cent, and of 510 
cases so treated but without serum the mortality was 114 
per cent 

Chemotherapy is not dependent on the agglutinative type 
of meningococcus and apparently is equally effective m viru- 
lent or less virulent cases if administered in time It is pos- 
sible that some strains of the meningococcus may be less sus- 
ceptible to the drug, but this has not been demonstrated m 
clinical work Branham and Rosenthal, 20 comparing serum 
and sulfanilamide m experimental infections in mice, found 
three strains against which sulfanilamide was more effective, 
four strains in which serum was more effective, and three in 
which there was no difference There is a belief suggested by 
some evidence that long continued low dosage may induce or 
favor a state of resistance of the meningococci to the drug, but 
proof of resistant strains is lacking 

In one of our cases, during preliminary studies before the 
institution of chemotherapy routinely, it was found that m six 
days of sulfanilamide treatment no clinical or bactenologic 
benefit was noted although 525 grains of the drug had been 
given Following a single dose of antimeningococcic serum 
(8 cc mtracisternally), rapid recovery and bacterial cleanng 
of the spinal fluid occurred The spinal Quid concentration was 
not determined Possibly a higher dose or simply more pro- 
longed chemotherapy might have been equally successful 
Long and Bliss 41 cite two similar cases m their experience No 
drug-resistant cases were encountered after the routine chemo- 
therapy was established, although such resistance to serum is 
not infrequent. 
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Experimentally, in mice, it has been shown by Branham 
and RosenthaP and Brown 30 that combined serum and sul- 
fanilamide was more effective than either alone This opinion 
has been held by Banks 18 and Neal 31 and by others 

The accumulating clinical evidence strongly suggests that 
chemotherapy alone, if adequately used, is efficient and that 
serum is usually unnecessary There are grounds for belief, 
both from serum studies and from the evidence from cliemo- 

mte T 1 3t leaSt may 031156 some defi - 

a 5 ? 0 , L 3nd 3150 TlxleT ' 12 feeI that intrathecal 
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ter concentration in the blood from oral therapy than from 
subcutaneous therapy, and under usual conditions there seems 
no advantage in ad min istering the drug by any route other than 
the mouth Retan 39 reported in monkeys that intravenous 
hypotonic salt solution after the administration of sulfanil- 
amide will increase the relative concentration of the drug in 
the spinal fluid, but Allot 40 has shown that the spinal fluid level 
rises rapidly with continued administration of sulfanilamide 
and the relative concentration increases after the first few 
hours 

As the drug is rapidly excreted, the interval of dosage 
should be short (four hours) to maintain a uniformly high 
level The fluid intake may be normal but, if too high, the 
more rapid elimination by the kidneys will reduce the blood 
level 


TABLE 5 


Recursion cbs after Treatment with Sulfanilamide or Allied Chemicals 


Author 

Duration of 
therapy 

Interval after 
end of therapy 
to relapse 

Drug 

Route. 

Eldahl 

5 days 

8 days 

Sulfanilamide 

Intrathccally 
and subcuta 
neously 

1 Intrathecal!) 

Wilhen 

1 2 and 3 days 

12 days 

' i 

Sulfanilamide 


with 2 day 


and subcuta- 


interval 



neously 

Hobson and 

19 days 

29 days 

Sulfapyndme 

Mouth 

MacQuade 

Waghelstem 

No details 

gi\ en 

Not sulfan- 




ilamide 



In much of the experimental work a single or a few doses 
have been used and, as the evidence points to therapeutic ef- 
ficiency being obtained by a continued high level, it is possible 
that some of the lack of agreement in experimental and dimeal 
studies is due to this fact It seems certain that not only must 
an adequate concentration be reached in the fluids, but that 
this must be maintained for some few days after tbe effect 
appears There is great variation under the same dosage m 
the concentration, depending partly on absorption and chiefly, 
apparently, on elimination through the kidneys This irreg- 
ularity is greater with sulfapyndme 
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Recurrences or relapses have been reported by Wilhen, 21 
Eldahl, 20 Waghelstem, 19 and by Hobson and MacQuade 31 
(Table 5) Apparently recurrence is more apt to occur when 
the concentration is too low and is not continued for some days 
Long and Bliss 41 ha\e recommended the following dosage 


Size of patient 

100 pounds 
50-90 pounds 
25-50 pounds 


Initial do«e. 

SO-SO grams 
30-50 grams 
20-30 grains 


Subsequent dosage 

15 grains e\eo 4 hours 
10-15 grains e\erj 4 hours 
5-10 grams e\cr\ 4 hours 


Effective levels m the blood may be as low as 4 to 5 mg 
per 100 c.c , but the optimum is 10 mg or more and, in the 
Spinal fluid, at least half that 


The duration of therapy m this senes, because of the fear 
or uncertainty of recurrence, was about two weeks and even 
up to three weeks or more It is probable that such prolonged 
treatment is unnecessary and that the penod can be reduced 
0 seven to ten days if good concentrations are maintained 
Long and Bliss 4 - advise that a concentration of the drug 
nlinT 1S . mg P er 100 c - c 111 the blood and 10 to 12 mg 

Sf mf! Spmal flmd shouId be maintained until signs 

nfection and bacteria have disappeared for three days and 
penng off the therapy until the patient is up and about 
atteft 111 ^ cases ^ be to continue therapy for 
thent 7 f 6r 311(1 hactenologic clearing and 

615 10 reduce dosage over the next seven davs 


uuminusioirs 

01 S ° me rdated COmpounds are efficient 

2 Th f f memn S 0 coccus infections. 

than other rout^ 15 “ e5 ° ent ’ or more effident J generallj 

M large i n ° Ugh t0 P r °duce optimum 
7X£*?**'-* b e continued 
^cal subsided SWeraI da ^ ( seven to ten) after 

7 ^ of 

Meningitis treatment of merungococcic 

^damage to the central nervous system occurs w 
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sulfanilamide oral therapy than in serum therapy mtrathe- 
cally 

6 Antimenmgococac serum may be of value combined 
with chemotherapy in some cases, but it is not usually required 

BIBLIOGRAPHY 

1 ButUe, G A H , Gray, W H. and Stephenson, D Protection of Mice 
Against Streptococcal and Other Infections bv p-ammo-benzene-sufphonamfde 
and Related Substances Lancet, 1 1286 (June 6), 1936 

2 Proom, H The Therapeutic Action of p-ammo-benzene-sulphonannde 
in Meningococcal Infections in Mice Lancet, 1 16 (Jan 2), 1937 

3 Whitby, L E H Experimental Assessment of Therapeutic Efficiency 
of Ammo Compounds Lancet, 1 1517 (June 26), 1937 

4 Levadlti, C and Vaisman, A Chemotherapy in Experimental Menin- 
gitis in the Mouse Comp rend Soc de Biol , 126 604 (June 19), 1937 

5 Schwentker, F F , Gelman, S H and Long, P H The Treatment of 
Menlngococac Meningitis with Sulfanilamide JAMA, 108 1407 (Apr 24), 
1937 

6 Bernstein, S B Report of Use of Sulfanilamide in the Children’s 
Hospital of Michigan J Ped , U 198 (July), 1937 

7 Mitchell, G and Traschler Report of the Use of Sulfanilamide and 

Its Derivatives at the Children’s Hospital of Cincinnati J Ped , 11 1S3 

(July), 1937 

8 McIntosh, R , Wilcox, D A and Wright, F H Results of Sulfanil- 
amide Treatment at the Babies’ Hospital, New York City J Ped, 11 167 
(July) 1937 

9 Wcfll-IIallfi, Coch6me and Lautman Quoted by Tixfer 

10 WeiH-Hali6, B , Myer, J J and Tiffenau, R Meningococcus Men- 
ingitis in Nurseling Rapid Cure with Sulfanilamide Treatment Bull, et 
m£m Soc m£d d H6p de Paris, 63 1255, 1937 

11 Armand-DeliUe, Lestrocquoy, Tiffenau, R, Walenetz and Mjer, J J 
Chemotherapy of Meningococdc Meningitis Report of Case Bull et mto 
Soc. m6d d Hop de Paris, 63 1246, 1937 

12 Tincr, L Treatment of Acute Meningitis by Suffamfde (1162) 
Arch de m£d des Enfants, 41 609 (Oct), 1938 

13 Darre, M H, Zagdoun, and Oemischen Meningococcfc Meningitis 

Treated Solely by Chemotherapy Presse Mdd, 46 1 632, 1938 

14 Basman, J and Perley, A M Report of Patients Treated mtb 
Sulfanilamide at the St Louis Children’s Hospital J Ped , 11 212 (July), 
1937 

15 Morton, T C, Ewing, V S and Ebsnortb, J D Sulfanilamide 
Therapy' in Meningococcal Meningitis Bnt Med J , 1 1362, 193S 

16 Craddock, A L Sulfanilamide in Meningitis Bnt Med J, 1 
1335, 1938 

17 Carey, B W , Jr The Use of p-ammo-benxene sulfonamide and its 
Derivatives in the Treatment of Infections due to B Streptococcus Haemolj ti- 
cus, the Meningococcus and the Gonococcus J Ped, 11 202 (July), 193? 



SUIFAXTLAMEDE EC MENECGOCOCCIC INFECTIONS II71 


IS Banks, H. S Serum and Sulfanilamide in Acute Meningococcus Men- 
ingitis Lancet, 2 7, 193S 

19 VTaghelstein, J M Sulfanilamide in Treatment of 106 Patients with 
Muuncococac Infections J A 51 A., Ill 2173, 193S 

70 HdihJ, A Intrathecal Sulfanilamide in Menuigococac Meningitis 
lancet, 1 712, 193S 

21 ICIHien, L J Sulfanilamide Therapv in Meningococcus Meningitis 
J Ail A-,110 630, 193S 


22 Zendel, J F and Greenberg, D Meningococcemia — Treated with 

Snlfamhmide. N Y State J Med, 37 1744, 1937 

2a Erosen, F H and Elkins, E C Feier Therapi for Gonococcemia and 
Meningococcemia with Associated Endocarditis Proc. Staff Meet Ma\o 
C&nc, 12 324 (Mag 26), 1937 


24 Jewesbuiy, E C. 0 Use of Sulfanilamide in Treatment of Men- 
ingococcus Meningitis Lancet, 1 1262, 193S 

2s Crawford, T and Fleming, G B Treatment of Meningococcal Men- 
niptis Solphanil amide- Lancet, 1 987, 193S 

Tint ^ ur ^ e » ® sod Quequiner, A Comparatnc -kssaj of 

S u Meningitis m Rural Colomal Regions Presse 

46 1113 (July 1 6) t i 93g b ^ 

2 5&S^53 5 J ° 5CPhlneB MtmnWcorac Meningitis m Children J 4 M A., 


J .^31^107^475, mT' l ~ 1 '° US Tr “ tmeDt 0f Meningococcus Mcmngitis 
and *?***> S M Sulfanilamide, Serum and 

infectionsm^ce^' “ d 

Protccbve Action of Sulphanilamide and Anti- 
H «P-BuIl,6ll^i93 ; mng ° C0CCUS lBfecU0nS 10 M,ce J° hni Hopkins 

j"; 1 ^ ;' *• c '»“ k ”- 

■v ssi* 1 T ” ,rf 

^ 46 129S, l93s. m ° n C ' rtbr0 ' Spinal Meningococcal Meningitis Presse 
^ Winchester. A TT c « , 

^ Med j, 2 : Q| w “ Sulphonamides for Meningococcal MenmgiUs 

llttmabs mth M „ “J 693^ ™i’ f ® G Treabneat of Meningococcal 

5WS _ 693 (^IPtajl-amino-pynne) La ncet , i- m3> 

^)honanu*Co m ^^ U “’^- “ d Bral * atn S E Comparatice Studies 
°®?ecoccn5 Infections P Pncumoc °ccus and 

3< Fonstone, W B m ~ 662 ’ 1937 

^sapentic EEectToSaL* T* ^ P H Tonat >- Absorption 



1172 


EDWIN H PLACE 


38 Marshall, E K., Jr , Emerson, K , Jr and Cutting, W C Para 
amino-benzene sulfonamide. Absorption and Excretion, Method of Deter- 
mination m Urine and Blood J A. M A , 108 95 3, 1937 See Lancet, 1 
1186, 1938 

39 Retan, G M Intravenous Injection of Hypotonic Salt Solution Con 
taming Sulfanilamide for Streptococcal Meningitis Am J Dls Child., 66 
48, 1938 

40 Allot, E N Sulfanilamide Content of Cerebro-spmal Fluid during 
Treatment of Meningococcal Meningitis Lancet, X 13, 1937 

41 Long, P H and Bliss, E A The Clinical Use of Sulfanilamide and 
Its Derivatives in the Treatment of Infectious Diseases Ann Intern Med, 
11 575 (Oct), 1937 

42 Long, P H and Bliss, E A The Clinical and Experimental Use of 
Sulfanilamide, Sulfapyndine and Allied Compounds The Mac mil l a n Co, 
New York, 1939 



JfedtcaJ denies oj North America 
September , 1939 Bolton Number 


CLINIC OF DRS WALTER BAUER and 
HOWARD C COGGESHALL 


From the Medical Clinic of the Massachusetts General 
Hospital, the Department of Medicine, Harvard 
Medical School, and the Massachusetts Department 
of Public Health 


THE TREATMENT OF GONOCOCCAL INFECTIONS 
WITH SULFANILAMIDE, SULFAPYRIDINE AND 
ALLIED COMPOUNDS* 


INTRODUCTORY REMARKS 


The advent of sulfanilamide has established beyond all 
doubt that effective chemotherapy against microbial disease is 
possible The introduction of sulfanilamide as a therapeutic 
agent in the treatment of gonorrhea and its complications rep- 
resents the greatest advance ever made m the treatment of 
this disease It has proved to be fully as efficacious as its much 
heralded predecessor, fever therapy 1 Its advantages over 
fever therapy are many 1 2 It is much less complicated, it 
does not require a special apparatus and a trained personnel 
It is also a less heroic and less dangerous form of therapy. 
Most important of all it is relatively inexpensive and there- 
fore is available for the treatment of all types of gonococcal 
infections 


If an orally administered form of therapy as inexpensive 
ns sulfanilamide represents the greatest advance ever made m 
, c ‘ reatme nt of gonococcal infections, all physicians should 
E oroughlv acquainted with the practical aspects of its ad- 
trabon If such knowledge is made use of, the medical 
o ession can reduce greatly the incidence of gonorrhea and 
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its complications and the economic loss resulting therefrom In 
the time allotted for this clinic, we shall attempt to discuss 
the many problems concerned with the treatment of gonococcal 
infections with sulfanilamide and its allied compounds as well 
as comment on the treatment of sulfamlamide-resistant gono- 
coccal infections 

THE ADMINISTRATION OF SULFANILAMIDE 

The dose of sulfanilamide administered and the regularity 
with which it is given are extremely important if one is to ob- 
tain the highest percentage of cures Many are the cases 
labeled as “sulfanilamide failures” which represent improperly 
administered, inadequate doses of the drug and failure to keep 
the fluid intake constant Therefore, considerable tune will 
be devoted to this most important aspect of sulfanilamide 
therapy and to the toxic manifestations which may be en- 
countered 

In the treatment of patients with sulfanilamide, the desired 
blood level must be kept constant This can be achieved only 
by administration of the drug every four hours, day and night, 
and maintaining a constant fluid intake 

Observance of this simple rule is imperative because sul- 
fandamide is as readily excreted by the kidneys as it is ab- 
sorbed by the gastro-mtestmal tract 3 * In most cases of 
gonococcal infection in which patients are receiving sulfanil- 
amide, a total twenty-four-hour fluid intake of 2,000 c c is 
adequate As might be inferred from the above, maintaining 
a constant fluid intake is more important than the amount al- 
lowed for any twenty-four-hour period, providing it is not 
excessive An excessive intake of fluid results in an increased 
urinary output, which in turn reduces the blood sulfanilamide 
to a lower level than anticipated In consequence of an ex- 
cessive intake, a larger dose of the drug will be required to 
maintain the desired concentration of sulfanilamide m the 
blood 

We have employed large doses of sulfanilamide m the treat- 
ment of gonococcal infections, believing that this mode of ad- 
ministration insures the largest percentage of cures The daily 
intake of fluid is usually maintained at 2,000 c c The dose 
of sulfanilamide is calculated in the following manner % gram 
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per pound of body weight, providing the total dose does not 
exceed 120 grams, or S gm This calculated dose represents 
the amount to be given every twenty-four hours 

Knowing the calculated dose, the drug is then administered 
orally in one of two ways (1) half the calculated dose is 
gnen initially and again in four hours, and then one-sixth of 
the calculated dose is given every' four hours day and night, 
(2) one-sixth the calculated dose is given initially and e\ery 
four hours When the drug is given according to the first 
schedule, a blood sulfanilamide level of from 10 to 15-f- mg 
per cent will result, whereas adherence to schedule 2 wall allow 
for the maintenance of a blood sulfanilamide le\el of between 
5 and 10 mg per cent The dosage advocated by Long and 
Bliss 11 vanes somewhat from that used by us and is gixen in 
Tables 1 and 2 below 

We well appreciate that sulfanilamide cures are experienced 
when the blood sulfanilamide level remains as low as 3 to 
5 mg per cent throughout the period of therapy It has been 
our expenence, however, that more cures are obtained when 
the blood sulfanilamide level is maintained at 1 0 mg per cent 
or higher This we believe is extremely' important in the more 
senous gonococcal complications, such as an acute gonorrheal 
arthritis, which may go on to joint destruction It is of 


TABLE l 

Tbe Ahounts or SxjirAXiLAjnDE Necessara to Establish Blood Levels 
or 10 to 15 Millicrajjs Pes Cevt* 


Weghtof patient, 
pounds 


150 

125 

100 

75 

SO 

25 


Initial dose per os 
grams 

Maintenance dose 
per os q 4 hours 
(da\ and night), 
grains 

Total do«e first 24 
hours, 

grams per kilo 

4 S 

l 2 

0 15 J 

4 2 

0 9 

0 15 

3 6 

0 9 

0 IS 

3 6 

0 9 

0 23 

S 0 

0 6 

0 26 

1 8 

0 3 

» 

0 3 


; drug j 


*TW /^“S ,mera!1 y be sufficient to control fe infection.” 1 * 
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TABLE 2 


The Amounts of Sulfanilamide Necessary to Establish Blood Levels 
of 4 to 8 Milligrams Per Cent* 


Weight of patient. 

Calculated daily dose. 

Dose per os q 4 
hours (day and 
night), grams. 

pounds- 

Grams 

Grams per kilo 

150 

S 4 

07 

0 9 

125 

5 4 

09 


100 

5 4 

12 


75 

4 3 

12 

1 of 1 2t 

5 of 0 6 

50 

3 6 

16 


25 

1 8 

16 

0 3 


* Taken from Long, P H , and Bliss, E A. The Clinical and Experimental 
Use of Sulfanilamide, Sulfapyndwe and Allied Compounds By permission of 
The Macmillan Company, New York, publishers 

f One dose of 1 2 grams followed by S of 0 6 grams 

equally great importance if we are to keep the incidence of 
gonococcal infections as low as possible 

We have observed patients who experienced no improve- 
ment of their gonorrheal arthritis or gemto-urinary infections 
following seven days of therapy with a constant blood sulfanil- 
amide level of 7 S mg per cent, who showed marked improve- 
ment forty-eight to seventy-two hours after a level of 10 -f~ mg 
per cent was attained However, this does not mean that high 
blood sulfanilamide levels will assure a favorable result Blood 
sulfanilamide levels higher than 20 mg per cent are not indi- 
cated and are no more effective than levels between 10 and 
20 mg per cent This was well demonstrated in our failure 
to cure two patients with acute gonococcal urethritis even 
though the blood sulfanilamide levels were maintained between 
35 and 40 mg per cent for as long as seven days 

Failure to obtain a cure should always lead one to suspect 
that the blood sulfanilamide has not been maintained at the 
desired level This can be estabbshed only by direct deter- 
mination The determination of sulfanilamide and of certain 
allied compounds, 0 0 is a relatively simple procedure which is 
within the scope of any physician or well-trained technician 
If therapy is controlled by doing blood sulfanilamide deter- 
minations regularly, the treatment will be more correctly ad- 
ministered However, the ease and regularity with which a 
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constant level of sulfanilamide is maintained in the blood, pro- 
vidmg the above simple rules are observed, makes possible a 
reasonable approximation of the desired blood concentration 
Failure to maintain a constant blood sulfanilamide level 
should lead one to suspect that the dosage is inadequate, that 
the drug has not been administered regularly {every jour hours, 
day and night), or that the fluid intake has not been kept con- 
stant Any one of these omissions is corrected readily 

Other workers 7 8 9 10 u have employed much smaller doses 
of sulfanilamide than herein advocated Until it has been 
definitely proved that as high a percentage of cures and as 
small a number of recurrences result with the administration 
of small doses of sulfanilamide, we are of the opinion that Lhe 
larger doses should be employed True, the administration of 
small doses allows one to treat ambulatory patients However, 
one must admit that the number cured is smaller and the per- 
centage dev eloping complications and recurrences is higher 
In addition there is suggestive evidence that when sulfanil- 
amide is administered in doses too small to effect a cure, the 
resistance of the organisms to subsequent treatment with large 
doses may be increased 1 


Patients receiving the larger doses of sulfanilamide should 
not be ambulatory because such doses are productive of a mild 
to moderate acidosis , 1 i: the symptoms of which are greatly 
enhanced if the patient is allowed normal activity Because of 
the regularly recurring acidosis encountered m sulfanilamide 
^repy, certain workers 11 H have advocated the administra- 
tion of regular doses of sodium bicarbonate in amounts up to 
g® per day We observed the same average reduction of 
volumes per cent of the serum carbon-dioxide combining 
P®rer m patients receiving sodium bicarbonate as in those who 
uot Therefore, we are of the opinion that the routine ad- 
. , sodlum bicarbonate m the doses herein advo- 

r.„ no * begin to compensate for the alkali loss resulting 
aflftauhnude therapy » Its administration B optional 

somewhaTST ^ 6 ln S ° me “ stances do£ s seem to reduce 
nat the associated nausea and vomiting 

seen fuU doses o{ sulfanila ™de should be 

If 5 '”7 fbur houIS C ™>P Ie ‘e Mood 
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Blood sulfanilamide determinations should be made, if possible, 
at the end of the first forty-eight hours of therapy and as often 
thereafter as is needed to assure the physician that the desired 
blood concentration has been attained and is being maintained 
As Long 14 has aptly stated “The only contraindication to 
treatment with sulfanilamide is the history that the patient 
had taken the drug on a previous occasion and had suffered a 
severe reaction In such an instance we would hesitate, and 
would administer the drug only with the greatest of care, fol- 
lowing the patient’s course conscientiously ”* Previously ex- 
isting anemias and low leukocyte counts of themselves are not 
contraindications to therapy A diet consistent with the sever- 
ity and type of infection and the patient’s desires is allowed 
Other drug therapy, such as morphine, codeine, salicylates, 
barbiturates, ferrous sulfate, digitalis, arsphenamme, panto- 
pon, etc, are permitted The bowels are readily controlled 
with cascara, mineral oil and enemas Transfusions are em- 
ployed if correction of an existmg anemia is necessary m order 
to continue treatment Surgery, although rarely indicated in 
acute gonococcal infections, could be undertaken 

Parenteral administration of sulfanilamide is very rarely 
indicated m acute gonococcal infections because, except for 
the rare case of pelvic peritonitis, endocarditis, acute arthritis, 
or meningitis, it is well tolerated by mouth This is fortunate 
because it is practically impossible to maintain a constant 
blood sulfanilamide level when the drug is administered other 
than orally 

Administration of the drug should be continued until one 
has satisfied the most rigid definitions of a cure In most cases 
of gonococcal infection, marked improvement is noted within 
from forty-eight to seventy-two hours If such is not noted 
the dose of the drug should be increased If one fails to ob- 
tain evidence of improvement within another seventy-tw r o-hour 
period, the dose should be increased, if necessary, until a 
blood sulfanilamide level of 20 mg per cent is obtained In 
those instances where improvement is noted within seventy- 
two hours, the full dose should be continued for a total of 
seven days, and then the dose can be reduced one-third or 


*Long, P H and Bliss, E A The Clinical and Experimental Use of 
Sulfanilamide Sulfapvndine and Allied Compounds B> permission of The 
Macmillan Companj, New York, publishers 
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methemoglobinemia m such instances can be controlled by the 
oral or intravenous administration of methylene blue 

Acidosis — As stated previously, a reduction of the serum 
carbon-dioxide combining power is frequently observed in pa- 
tients receiving sulfanilamide The reduction encountered is 
frequently veiy slight, yet in every instance premedication 
values were higher than those obtained during therapy 1 The 
lowest serum carbon-dioxide combining power we have ob- 
served was 41 volumes per cent 1 The average reduction was 
10 volumes per cent This reduction of carbon-dioxide com- 
bining power occurred even though the patients received 
amounts of sodium bicarbonate equal to the sulfanilamide 
dosage 

Observations in this laboratory allow us to conclude that 
sulfanilamide produces a primary alkali-deficit type of acid- 
osis 16, 16 This particular toxic manifestation is rarely of seri- 
ous consequence It can be reheved by large oral doses of 
sodium bicarbonate, or sodium racemic lactate When paren- 
teral therapy is indicated, a % molar solution of sodium 
racemic lactate is the medication of choice 

Fever — Occurrence of fever during sulfanilamide therapy 
has been reported by many investigators 1 ia> 14> 21 In one 
series of cases it occurred in 15 6 per cent of the patients 21 
It usually appears between the seventh and tenth days of sul- 
fanilamide therapy It has been noted earlier, and in some in- 
stances as late as the fourteenth day 21 

The onset is usually abrupt and has on occasions appeared 
despite the discontinuation of sulfanilamide Such febnle re- 
actions represent a specific reaction to the drug Therefore, 
the persistence of fever without clinical evidence of infection 
should always lead one to suspect that it is due to sulfanil- 
amide If such is the case, omission of the drug should result 
m subsidence of the fever One should realize that fever is 
often the forerunner of a more serious toxic manifestation of 
sulfanilamide therapy such as acute hemolytic anemia, agran- 
ulocytosis, and hepatitis This being the case, it is obvious 
that fever constitutes the one most important warning signal 
and should be heeded accordingly 

Anemia — Severe hemolytic anemias, such as have been 
reported, 22 23 usually occur on the third to fifth day of treat- 
ment As stated above, fever frequently precedes the onset of 
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such anemias Careful hematologic studies 1 have revealed that 
sulfanilamide therapy in addition frequently causes a slow, 
progressive, subchmcal hemolytic anemia 

The mechanism of the production of such anemias is un- 
known That they do not represent a true idiosyncrasy has 
been proved 24 Because this slow, progressive typ e of hemo- 
lytic anemia develops in such a large percentage of patients 
receiving large doses of sulfanilamide, frequent blood examina- 
tions should be made during and following the period of 
therapy Patients with severe anemias who require sulfanil- 
amide treatment should be transfused pnor to and coincident 
with the administration of the drug If severe anemias occur, 
the drug should be discontinued and the patient transfused 
The subchmcal hemolytic anemia, unless unusually severe, 
does not require any special therapy In fact patients receiv- 
ing treatment other than transfusions respond no more rapidly 
than do the untreated ones This type of anemia is not neces- 
sarily related to the amount of sulfanilamide administered nor 
to the length of time it is given In some cases leukocytosis 
derelops subsequent to the administration of the drug We 
have observed leukocytoses of this type, in one instance reach- 
ing 30,000 


Leukopenia — Mild to moderate leukopenia is occasionally 
observed during sulfanilamide therapy 1 In one patient, a 
leukopenia of 1S00 was observed twenty-two days after dis- 
continuance of the drug, whereas in another the leukocyte 
count fell to 2S00 on the twenty-fifth day of therapy 1 The 
percentage of polymorphonuclear leukocytes never fell below 
43 per cent. In these two instances the leukocyte counts re- 
turned to normal in a few days without the employment of 
auy of the so-called specific forms of therapy Here, as in 
the case of the anemia, there was no relation to the amount of 
e drug given or to the length of time it was administered 
e exact mechanism responsible for such a leukopenia is as 
let unknown. That it is not the same type as results from 
amidopyrine is suggested by the fact that readministration of 
me drug to such patients following a return of the leukocytes 
leukope* 1 DOt necessaj % re£uit: hi reproduction of’ the 

Agranulocytosis —The occurrence of agranulocytosis as 
^eli as leukopenia following sulfanilamide therapy- has been 





1182 WALTER BAUER, HOWARD C COGGESHALL 

reported by various workers 24 - 23< 20 In some of the reported 
cases severe infection may have been a predisposing factor In 
some instances death has occurred One patient is reported to 
have made a spontaneous recoveiy following the development 
of agranulocytosis 27 

If this complication should appear, the drug should be dis- 
continued, and fluids forced, if necessary by the intravenous 
route There is little evidence that pentnucleotide or nucleo- 
tide preparations are of value m treating this type of agran- 
ulocytosis Transfusions are not indicated unless the hemo 
globin is markedly reduced 

It is interesting that sulfanilamide has been employed to 
combat the sepsis complicating amidopyrine agranulocytosis 
In fact, Long 14 advises that in cases in which patients are suf- 
fering from agranulocytosis and streptococcal sepsis, these 
drugs are not only indicated but may be life-saving 

The occurrence of leukopenia and agranulocytosis during 
the administration of sulfanilamide suggests the necessity for 
frequent leukocyte and differential counts during and follow- 
ing the administration of this drug 

Skm Reactions — The most frequently encountered skin 
reaction is a morbilliform eruption, although many other types 
have been encountered 21 24 Such rashes are associated with 
fever The most common complication to develop following 
the appearance of fever is some type of skm eruption Severe 
exfoliative dermatitis has been encountered during sulfanil- 
amide therapy 14 In certain instances erythredema has been 
observed following exposure to sunshine In such instances 
the rash has been limited to the exposed surfaces of the shin 
In one of our cases this reaction disappeared five days later, 
even though the dosage of sulfanilamide remained unchanged 
Previous reports have called attention to similar skm reactions 
following exposure to sunlight Because of this risk, it would 
seem unwise to allow patients receiving sulfanilamide to ex- 
pose themselves to the direct rays of the sun 

Such skm manifestations do not represent serious compli- 
cations, and require no treatment other than discontinuance 
of the drug The one exception to this rule is when continua- 
tion of the therapy represents a matter of life or death Sul- 
fanilamide can be readmimstered to patients who have previ- 
ously suffered from skm lesions, providing it is administered 
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cautiously at the onset 1 » The manner of production of sudi 
sulfanilamide shin lesions is as yet not understood 

Hepatitis — The occurrence of hepatitis as a toxic manifes- 
tation of sulfanilamide therapy has been reported by several 
workers 14 Such hepatitis may be fatal and, at autopsy, the 
liver shows the classical gross and microscopic findings of acute 
yellow atrophy If this complication should arise, the drug 
should be discontinued, fluids forced, and a high carbohydrate 
intake prescribed 

MODE OF ACTION OF SULFANILAMIDE 

The exact mode of action of sulfanilamide in bacterial in- 
fections has not been established Certain workers have sug- 
gested that sulfanilamide therapy may be more effective m 
individuals with gonococcal infections who possess a partial 
degree of immunity, as measured by the bacteriocidal power 
of the serum and the presence of a positive gonococcal com- 
plement-fixation test 

This type of evidence is indirect and does not allow one 
to draw any conclusions We have observed cures m patients 
with proved gonorrheal arthritis whose complement-fixation 
tests were negative and never did become positive There is 
no doubt but that a clearer understanding of the successes and 
failures m the treatment of gonorrhea with sulfanilamide 
would be obtained if we possessed a better knowledge of the 
antibodies m the various stages of infection Further studies 
of this type must be undertaken That sulfanilamide when 
administered m large doses has a specific effect on the gono- 
coccus has been well demonstrated 

CLINICAL RESULTS IN THE TREATMENT OF GONOCOCCAL IN- 
FECTIONS WITH SULFANILAMIDE 

IVnen the clinical diagnosis of gonorrhea or one of its com- 
plications is made, every effort should be exerted to corrob- 
orate the diagnosis, if possible, by laboratory tests The best 
method available is the demonstration of gonococd by cultural 
™ ^ccnonstration of the organism by direct smear is 
pro ably correct in most instances, but is not positive as often 
as cultures The gonococcal complement-fixation test should 
never be relied upon other than as corroborative or suggestive 
diagnostic evidence 
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In both the male and the female, at least three attempts 
should be made to demonstrate the presence of gonococci In 
the case of the male, this means obtaining smears and cultures 
from the urethral and prostatic fluid on at least three succes- 
sive occasions In the female, smears and cultures should be 
obtained from the vagina, cervix, and from Bartholin’s and 
Skene’s glands on three successive occasions These are much 
more apt to be positive prior to, during, or immediately fol- 
lowing menstruation 

One should exercise great caution before pronouncing a 
patient cured of gonorrhea or one of its complications follow- 
ing the administration of sulfanilamide If such caution is not 
employed, many individuals who are asymptomatic earners 
will consider themselves well and m consequence will be re- 
sponsible for an increasing incidence of gonorrhea in their 
respective communities The criteria of cure of gonorrhea 
have been very adequately presented by Pelouze 28 This ar- 
ticle should be consulted by all those who treat any number 
of patients suffering from gonorrhea 

Vulvovaginitis —From the reports to date concerning the 
use of sulfanilamide in the treatment of gonococcal vulvovag- 
initis m infants and children , u one is forced to conclude that 
sulfanilamide therapy is not the method of choice The re- 
sults on the whole have been disappointing and discouraging 
We do not advocate it 

Gonorrheal Ophthalmia — The results obtained in the 
treatment of gonorrheal ophthalmia have been much more en- 
couraging 14 The results to date would suggest that the drug 
is of considerable value in the treatment of this particular com- 
plication We advocate doses such as are herein prescribed 

Uncomplicated Gonorrhea — Uncomplicated gonorrhea 
in the male and in the female responds extremely well to sul- 
fanilamide therapy The results m some instances have been 
as high as 80 to 90 per cent cured Because cures have fre- 
quently been obtained on small doses of sulfanilamide, various 
workers are of the belief that a concentration of 5 mg per cent 
is sufficient We, however, are of the opinion that a larger 
percentage of cures will be obtained if larger doses of sul- 
fanilamide are administered 

Curing acute gonorrhea as soon as possible is extremely 
important The sooner the cure, the less likely one is to en- 
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counter the more common complications, such as prostatitis, 
epididymitis, bartholinitis, shemtis, salpingitis, peritonitis an 
arthritis Because of our experience, we cannot agree with 
other workers, namely, that more cures are observed in those 
cases in which patients are treated m the second or third week 
of the gonococcal infection 

GONORRHEAL COMPLICATIONS 

It has been the experience of many workers that the com- 
mon complications of acute gonococcal urethritis and cervicitis 
respond fully as well to sulfanilamide as does uncomplicated 
gonorrhea Pregnancy is not a contraindication to sulfanil- 
amide therapy 1 14 Whether local therapy should be used in 
conjunction with sulfanilamide has, to date, not been accu- 
rately determined Certain workers favor such combined ther- 
apy over treatment with sulfanilamide alone There can be no 
objection to such combination therapy if used intelligently 
There is no justification for combining gonococcal vaccine 
therapy with sulfanilamide in the treatment of any type of 
gonococcal infection Unless there exists some contraindica- 
tion, we advocate the limiting of fluids to 2,000 c.c. per day 
m acute gonorrhea, with or without complications 

Gonococcal Meningitis and Endocarditis — We have had 
no experience m the treatment of either of these types of gono- 
coccal infections Long and Bliss 14 report two cases of gonococ- 
cal endocarditis in which the endocarditis and the bacteremic 
phase of the disease were brought under control when sulfanil- 
amide was administered m doses as set forth in their Table 1 
Both of these patients developed signs of acute nephritis dur- 
ing the course of their infection In one individual, this com- 
plication eventually proved fatal In this type of gonorrheal 
1 ectl011 , prolonged therapy is indicated m order that recur- 
rences of the infection may be avoided ”* Long also refers 
0 two reports concerning the use of sulfanilamide m gono- 
coccal meningitis 14 

Gonorrheal Arthritis — Arthritis is a common and severe 
comp cation of gonorrhea In the past, gonorrheal arthritis 
ns caused joint destruction and disability in approximately 

e „ ^ ® Bliss, E, A The Clinical and Experimental Use of 

anuarmde, Sulfapyndme and Allied Compounds Bv permission of The 
aciraHan Comparo New York, publishers 

\OL. 23—75 
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25 per cent of the cases Such joint disabilities represent intra- 
articular destruction and periarticular fibrosis in consequence 
of inflammation resulting from the invasion of such tissues by 
gonococci 

Experience with sulfanilamide therapy has taught us that 
such disabilities should rarely if ever occur in the future, pro- 
viding the correct diagnosis is made early and the drug is ad- 
ministered m large doses as soon thereafter as is possible 
This fortunate state of affairs is due to the fact that gonococci 
within the joint cavity are seemingly much more susceptible 
to sulfanilamide therapy than are the same organisms in the 
gemto-urinary focus This probably signifies that the genito- 
urinary tract is a more favorable habitat for the gonococcus 
than is the joint cavity It is not unusual in our experience 
to cure the patient’s gonorrheal arthritis and have the genito- 
urinary focus persist However, this occurs less frequently 
with sulfanilamide therapy than with fever therapy 

The incidence of gonorrheal arthritis and the subsequent 
disability can be greatly reduced if all cases of uncompbcated 
gonorrhea are adequately treated with sulfanilamide as soon as 
possible 

Cases of proved gonorrheal arthritis with organisms in the 
joint respond more dramatically and promptly to sulfanilamide 
than do those cases in which the organisms are not demon- 
strable This again is most fortunate because it is the former 
type which is responsible for the severe joint destruction 
encountered 

From our experience it is apparent that, with large doses 
of sulfanilamide, marked clinical improvement can occur as 
early as within forty-eight to seventy-two hours Corrobora- 
tive laboratory evidence of this improvement is obtained from 
repeated synovial fluid analyses Such analyses reveal that the 
infected fluid may become sterile within forty-eight hours With 
sterilization of the fluid, the cytological abnormalities may be 
restored to practically normal limits within seven days The 
rapid restoration of the joint to normal in those cases in which 
the roentgenograms are negative serves to emphasize the wis- 
dom of early treatment with large doses of sulfanilamide In 
those cases where roentgenograms show evidence of joint de- 
struction prior to the administration of therapy, the same 
marked clinical improvement and sterilization of the synovial 
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fluid is noted when large doses of the drug are gn en Repeated 
roentgenograms m such instances show that destruction of the 
joint is arrested and recalcification of the subchondral bone 
made possible In this type of case the final end-result is 
directly dependent upon the extent of the joint destruction 
pnor to the onset of therapy 

The results obtained in treating proved gonorrheal arthritis 
without organisms m the joints are m most instances fully 
as satisfactory as in those with infected fluids In this group 
we encountered a number of patients who did not respond un- 
til their blood sulfanilamide levels were increased to 10 mg 
per cent or higher Failure to obtain marked relief until such 
blood sulfanilamide levels had been obtained is one of our 
reasons for believing that the larger doses of sulfanilamide 
will give the most rapid improvement and the largest percent- 
ages of cures Those patients who had previously received 
sma doses of sulfanilamide responded more slowly, suggest- 
ing that sulfanilamide administered m doses too small to effect 
a cure may increase the resistance of the organism 

Patients with probable gonorrheal arthritis respond fully 
as well as do those with proved cases In such instances the 

anemwi? ° f dlagnostlc significance Such ther- 
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rate remains unchanged, it should suggest inadequate dosage, 
an incorrect diagnosis, or a resistant gonococcal strain 

The gonococcal complement-fixation test may fail to be- 
come positive m those patients with gonorrheal complications 
if treatment is started while it is still negative, indicating that 
the patients are cured before sufficient antigen is absorbed It 
further suggests that a partial immunity, as indicated by a 
positive complement-fixation test, is not a prerequisite to cur- 
ing a gonococcal infection with sulfanilamide In about SO per 
cent of the cases, it becomes negative within two months from 
the time therapy is instituted Following fever therapy, the 
complement-fixation test does not become negative in such a 
large percentage of the cases within this same time interval 

From our clinical results with sulfanilamide in the treat- 
ment of patients with rheumatoid arthritis, it seems fair to 
conclude that sulfanilamide therapy does not exert any specific 
effect on the agent causing this disease, nor does it influence 
its course The sedimentation rates were likewise uninflu- 
enced As stated before, sulfanilamide therapy may be of 
diagnostic aid m an occasional case of arthritis when the etiol- 
ogy is m question 

Sulfanilamide-resistant Gonococcal Strains — There 
can be no doubt that a small percentage of gonococcal infec- 
tions are not cured even though large doses of sulfanilamide, 
as herein advocated, are employed for as long as three to four 
weeks Whether such failures represent sulfanilamide-resist- 
ant gonococcal strains or failure of some inherent host factor 
to play its usual role is unknown There is partial evidence 
favoring both theories There is reason to believe that pre- 
vious small doses, insufficient to cure the gonococcal infection, 
may increase the resistance of the organism to subsequent large 
doses of sulfanilamide 1 Further studies will be required be- 
fore anj r of these questions can be answered 

Those patients who fail to respond to large doses of sul- 
fanilamide can subsequently be treated in one of a number 
of ways One can resort to fever therapy, a combination of 
fever therapy and sulfanilamide, sulfapyndme, or sulfandyl 
sulfanilamide 

Our present working rule is to try sulfapyndme in cases 
of “sulfanilamide failure ” If this fails one can then employ 
fever therapy with or without sulfanilamide Our experience 
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to date with such failures has been so limited that we are not 
in a position to speak concerning the advantages of one form 
of therapy as compared to the other 

In the occasional patient with a residual gemto-unnary 
focus that we encounter following the administration of large 
doses of sulfanilamide, we have had recourse to local therapy, 
usin g, in most instances, 10 per cent neosilvol urethral instilla- 
tions, three times a day When indicated, prostatic massage 
has been employed in conjunction with such local therapy. In 
those cases in which it takes weeks and months to obtain a 
cure, it is always difficult to know whether to ascribe it to the 
therapy employed or to look upon it as a natural cure 

Ihe available data pertaining to the treatment of uncom- 
plicated gonorrhea do not prove that there is any merit in 
the combined therapy over treatment with sulfanilamide alone 
Further studies will eventually establish whether the combina- 
tion of local treatment and the drug are advantageous Cer- 
tainly there is no contraindication to such combined therapy. 

Sulfapyndine, Sulfamlyl Sulfanilamide, and Allied 
Compounds — In speaking of sulfapyndine Long 11 very aptly 
states “It is perhaps unfortunate that this drug has popped 
out of the box into the arena of controversy before the merits 
of sulfanilamide and the sulfamlyl sulfamlamides in the ther- 
apy of gonorrhea have been established, because it adds an- 
other unknown to an already difficult equation ”* 

There can be little doubt concerning the efficacy of sulfa- 
pyndine in the treatment of gonorrhea and its complications 
Only the passage of time and well-controlled studies will prove 
that it is or is not more efficacious than sulfanilamide The 
greatest disadvantage to the use of sulfapyndine at the mo- 
ment is the great frequency with which it causes the toxic 
symptoms of severe nausea and vomiting This fact, plus the 
increased cost of sulfapyndine, are adequate reasons to con- 
tinue to treat gonococcal infections with sulfanilamide until 
such time as it has been definitely proved that sulfapyndine is 
a far more effective chemotherapeutic agent Our present 
regimen is to treat all gonococcal infections with large doses 
of sulfanilamide, m case of failure with this drug, we th en 

*Long P H. and Bliss, E A The Clinical and Experimental Ujj , 
Sulfanilamide, Sulfap}-ndine and Allied Compounds By permission of n 
Macmillan Company , New York, publishers “* 
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employ sulfapyridine or sulfamlyl sulfanilamide Adherence 
to this regimen will eventually enable us to establish the rela- 
tive merits of these drugs and finally settle the existing con- 
troversies 

We have had no personal experience with the use of either 
sulfamlyl sulfanilamide or sulfamlyl dimethyl sulfanilamide in 
the treatment of gonococcal mfections The occurrence of 
peripheral neuritis as one of the toxic manifestations of sul- 
famlyl sulfanilamide is another reason for continuing with sul- 
fanilamide in the treatment of gonococcal mfections until the 
superiority of its allied compounds has been established For 
further details pertaining to therapeutic claims, toxic effects 
and relative merits of these allied compounds, the reader is re- 
ferred to Long’s book, “The Clinical and Experimental Use of 
Sulfanilamide, Sulfapyridine and Alhed Compounds ” 

SUMMARY 

The specific value of any therapeutic measure can be estab- 
lished only if one is able to demonstrate that the clinical course 
of the disease is strikingly altered in a large percentage of 
cases The results with sulfanilamide therapy indicate dearly 
the effects of this drug on gonococcal infections 

We have never observed such prompt arrest and subsidence 
of gonococcal infections to take place so regularly with other 
therapeutic measures, including fever therapy The quick re- 
sponse of active gonorrheal arthritis is of itself sufficient to 
allow one to conclude that sulfanilamide exerts a specific 
chemotherapeutic effect on the gonococcus 

The alhed compounds of sulfanilamide have not been dem- 
onstrated to be superior to sulfanilamide m the treatment of 
gonococcal mfections This coupled with the relative expense 
and increased toxic manifestations experienced by the patients 
are adequate reasons for sulfanilamide remaining the drug of 
choice However, we do not advocate the administration of 
sulfapyridine and sulfanilyl sulfanilamide in those cases in 
which large doses of sulfanilamide have failed to cure the 
gonococcal infection 
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CLINIC OF HERRMAN L BLUMGART, M D and 
DOROTHY ROURKE GILLIGAN, A B , S M 

From the Department or Medicine, Harvard Medical 
School, and the Medical Research Laboratories of 
the Beth Israel Hospital 


THE TREATMENT OF UNDULANT FEVER WITH 
SULFANILAMIDE AND RELATED COMPOUNDS 

In the past two and a half years over thirty reports have 
appeared describing the effectiveness of sulfanilamide (para- 
ammobenzenesulfonanude) and related compounds in the treat- 
ment of undulant fever These studies were prompted by the 
lack of a uniformly satisfactory therapeutic agent m this dis- 
ease, in which the protracted fever, tendency to relapse, and 
the debilitating effects are so well known During late 1936 
and 1937, eight reports ( l-s mcl ) appeared, chiefly from 
France and Germany, describing a total of ten cases of bru- 
cellosis successfully treated with sulfanilamide or related com- 
pounds During 193S and 1939, twenty-three more reports 
appeared ( 9 ~ Bl mcl ), principally from America, England and 
Canada. Smce the disease is relatively unusual, each author 
described only one case or a small senes of cases The case 
reports m the literature which have come to our attention to 
date (May, 1939) number seventy-four (Table 1) 

A review of the published findings gives evidence that sul- 
fanilamide is a valuable therapeutic agent in brucellosis The 
statements of the present report are based on information 
gamed from this review and from observations m a case of 
undulant fever treated by one of us (Blumgart) eighteen 
months ago 1 ' and observed to date A report of this case is 
given to illustrate the effects of sulfanilamide therapy. 

Ht>3 
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TABLE 1 


I’RI'A'nKNT OF UNDULANT FEVER HUH SULFANILUIIDE A\I) RELATED COUPOCND-. 

R£srar£ of Results in Literature 


Author 

Number of 
cases treated 

Number of 
recoven es 

Number of 
failures 

Number of 
cases showing 
relapse after 
rtcov erj 

Ahnngsmann 4 

2 

2 

0 

0 

Bartels” 

1 

1 

0 

0 

Berger 1 

1 

1 

0 

0 

Bdthoux cl al ‘ 

1 

1 

0 

0 

Bfithoux cl al 7 

1 

1 

0 

0 

Sevan* 

1 

1 

0 

1 

Blumgart 17 

1 

1 

0 

0 

Bynum 11 

5 

3 

2 

3 

Tranas 11 

2 

2 

0 

0 

Fraser el al 51 

2 

2 

0 

0 

Gaffney 111 

5 

5 

0 

3 

Groups 1 

2 

2 

0 

0 

Haden” 

1 

1 

0 

0 

Hall cl al “ 

1 

1 

0 

0 

Livings ton 1 * 

1 

1 

0 

0 

Lloyd" 

1 

1 

0 1 

0 

Manson-Bahr 11 

1 3 

3 

0 

2 

Matthews 11 

1 

1 

0 

0 

Neumann” 

20 

16 

4 

2 

Page” 

1 

1 

0 

0 

Petzetakis 14 

1 

1 

0 

0 

Punch 14 

1 

1 

0 

0 

Richardson 10 

2 

2 

0 

1 

Shoppe” 

1 

1 

0 

0 

Stem cl al u 

3 

3 

0 

0 

Suchier 1 

1 

1 

0 

0 

Thdvenet 1 

1 

1 

0 

0 

Thomson 10 

3 

3 

0 

1 

Toonc cl al K 

1 

1 

0 

0 

Traut cl al u 

2 

2 

0 

0 

Welch cl al 10 

5 

5 

0 

1 

Total 

74 

68 

6 

14 


ILLUSTRATIVE CASE 

A man, aged thirt> -three, a meat packer, felt perfectly m ell until three 
ueeks before admission -when he experienced malaise, anorexia and fever rang- 
ing from 99° to 102' F On several occasions be experienced chills and pro 
fuse perspiration and he suffered from increasing weakness 

On physical examination the patieDt appeared exhausted, torpid and 
flushed, but in no apparent pain The examination was otherwise negative 
except for enlargement of the spleen, which was tender and palpable 2 era 
below the costal margin The spleen was smooth and firm in consistency The 
body weight was 120 pounds The temperature on admission was 103* F, 
heart rate 84 per minute, and respirations 20 per minute. Examination of 
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the unne was negatne The red cell count and hemoglobin percentage were 
normal The white cells numbered 5,900 per cubic millimeter, ol which 52 
per cent were poHmorphonudear cells (with 7 band forms) 41 per cent 
lvmphocvtes, 4 per cent large mononudear cells, and 3 per cent eosinophils 
The heterophile agglutination test was negatne, as were the agglutination tests 
for typhoid and paratyphoid A and B infections Cultures of the stool and 
unne failed to yield an> pathogenic organisms The agglutination test for 
undulant fever was positive in a dilution of 1 3,600 During the first week 
of his staj In the hospital the patient showed increasing prostration, and 
temperatures were as shown in the chart (Fig 76) Three blood cultures 
taken during this time showed the presence of Brucella abortus * Organisms 
obtained from the cultures were later agglutinated bj the patients serum 



75 ^V^) tng m p ? T ' n if **«» was instituted, 

■Kwrapanjang chart (% 76) A dail doses - “ sh own in the 

d0ts Snen on the tenth and , V* 60 (4 gm ) m dlvidfd 

St*"* hat bitdThe '7 ^ SUn 3nd 

“ e ^«eedag dajs the pat,ent *“ !b £ hU > *mseatcd 

m) was t0 25 grams (16 

Positive for Brucella onra n f ° U ^ h blood culture °n the thirteenth das 


1196 HERRMAN 1 BLT 7 MGART, DOROTHY ROURKE GHUGAX 


60 grams, and on the fifteenth day 75 grains, of sulfanilamide were given 
The patient’s temperature was not influenced, but he noted subjects e ini 
provement The dosage on the sixteenth day was maintained at 75 grains 
despite marked bluish discoloration of the skin and mucous membranes, 
spectroscopic examination of the blood revealed no sulfhemoglobin The tem 
perature remained normal on this day, and the patient showed further clinical 
improvement The concentration of free sulfanilamide in the blood was 7 7 
mg per 100 c c. Ninety grains (6 gm ) of the drug were given on the seven 
teenth day The temperature continued to remain normal and the concentra 
tion of free sulfanilamide in the blood was 8 mg per 100 c.c During these 
last four days the patient did not experience gastro-lntestinal distress Sulfanfl 
amide therapy was discontinued, the temperature remained normal, and the 
patient improved rapidly He was discharged from the hospital four days 
later The cyanosis due to sulfanilamide had completely disappeared within 
two days of cessation of medication A blood culture taken two days before 
the patient was discharged from the hospital was negative for Brucella abortus 
The red cell count and hemoglobin concentration were normal throughout e 
treatment The white cell count was normal 

In the eighteen months since his discharge from the hospital the pa cn 
has experienced no fever or other symptoms of undulant fever, has been a 
work and feels entirely well Physical examination six months after treajmw 
was negative except for the spleen, the non-tender edge of which was pa pa 
Just below the left costal margin Examination of the blood and urine 
negative except for the persistence of a positive agglutination reaction or 
undulant fever through a dilution of 1 1,200 Physical examination eigc 
months after treatment was entirely negative, the spleen was no 0 
palpable The agglutination reaction for undulant fever at this c 
negative through dilutions of 11 S to 1 32,000 


REVIEW OF RESULTS IN ALL REPORTED CASES OF BRUCELLOSIS 
TREATED WITH SULFANILAMIDE AND RELATED COMPOUND 


Rapid recovery has occurred in sixty-eight of the seven y 
four reported cases of brucellosis treated with sulfamlami 
or related compounds In a large percentage of these c as 
the symptoms of undulant fever had been present abou 
month before sulfanilamide therapy was instituted, in som . 
symptoms had been present only a week, m a few, for se 
months Positive agglutination reactions for Bru cel] a a 
or Brucella mehtensis were reported obtained before trea 
in all but six cases In eleven cases blood cultures wer 
ammed before treatment, in nine of these the blood cul 
were positive The presence of a palpable _ spleen w 
quently noted, and a palpable liver was occasionally noted 
The temperature usually became normal between ti.e s 
ond and twelfth days of treatment with sulfamlamid , 
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average time being six to seven days Subjective improvement 
iras noted either at the time of return of the temperature to 
normal or for a few days preceding this In many instances 
the evening temperature decreased gradually, over a period of 
a week, to normal, in others, the drop to normal was sudden 
after several days of treatment 

The agglutination titer was decreased following treatment 
In five instances m which positive blood cultures were ob- 
tained before treatment the blood was again cultured after 
treatment In four of these cases the blood culture became 
negative, in one it remained positive a week after subsidence 
of fever 

Of the six failures in the seventy-four cases, four were re- 
ported by Neumann , 23 and in three of these, as pointed out b\ 
the author, the dosage of sulfanilamide was quite inadequate 
One of Neumann’s patients failed to recover with a dosage 
similar to that effecting recovery m sixteen other cases in his 
senes The remaining two failures were reported by Bynum 31 , 
the case reports in these instances did not reveal whether the 
temperature subsided during sulfanilamide therapy 

Of the sixty-eight cases showing recovery from symptoms 
and drop of temperature to normal with sulfanilamide therapy, 
fifty-four cases showed no relapses Fourteen cases showed 
one relapse, in most of these cases the patients were reported 
to be not so ill during the relapse as m the first instance, and 
recovery ensued after a second course of a few days treatment 
mth sulfanilamide. These relapses usually occurred vntlnn a 
few days to two weeks after the original subsidence of fever 
and symptoms The occurrence of a second relapse has not 
been reported 

The duration of observation of the cases up to the time of 
me various reports has been from one month to twelve months 
Mowing sulfanilamide treatment, usually from three to six 
months The case reported by the author 17 has shown no re- 
currence of symptoms or fever to the present, eighteen months 
wee treatment It cannot be stated at present whether re- 
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Usually the agglutination titer was determined for either Br 
abortus or Br mehtensis In a few instances titers were de- 
termined for both Br abortus and Br mehtensis, in these 
cases the higher agglutination titers found for Br abortus in- 
dicate that this organism presumably was the infecting agent 
Although from the case reports it appears probable that most 
of the patients were infected with Br abortus, some of the 
patients, especially in Europe, presumably were infected with 
Br mehtensis Experimental studies 32 indicate that sulfanil- 
amide affects all three types of Brucella infection 


EXPERIMENTAL STUDIES 

In vitro studies have shown bacteriostatic and bactericidal 
effects of sulfanilamide on all three types of Brucella organ- 
isms 11 ' 82, 83 In guinea-pigs infected with Br abortus and r 
suis organisms, Chinn 82 found negative cultures of the spleen 
and liver following 100 mg of sulfanilamide daily for a month, 
treatment was started two days after inoculation of the animate 
Wilson 34 found sterility of the tissues of guinea-pigs inoc ^ 
lated with Br abortus and given 400 mg of sulfamlami e 
daily for five weeks, this author began treatment six weess 
after the inoculation Welch, Wentworth and Mickle 
served m cases of human brucellosis and in gmnea-pigs ^n- 
fected with Brucella abortus that treatment with sulfanilami 
markedly increases the phagocytic action of the white 
cells for Brucella organisms When sulfanilamide is & v 
individuals mfected with other diseases and to normal gu 
pigs, there is no change m their opsonocytophagic atony ■ 
Brucella abortus These authors 15 suggest that this d 1 
m response be utilized as a diagnostic criterion in questio 
cases of undulant fever 

DOSAGE OF SULFANILAMIDE 

The daily dosage o( sulfanilamide and the duration of ad- 
ministration of this drug ,n undulant ferer have yaned 
j 1 in different clinics Except m a very few instances 
concentration of sulfanilamide m the blood has i not , bee™. ^ 
ured, so that the required information to base 
this criterion is not available 
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In adult patients with brucellosis, subsidence of fever has 
occurred with total daily dosages of 2 to 3 gm (30 to 45 
grains) of sulfanilamide The authors and many other inves- 
tigators, chiefly American, have utilized daily dosages of ap- 
proximately 4 to 6 gm (60 to 90 grains) during the period 
of fe\er Neumann 25 found the small dosage of 5 c c of pron- 
tosil administered intramuscularly every' other day to be quite 
inadequate 

It appears from a study of the carefully presented case re- 
ports that fever disappears about as promptly with a daily 
dose of 2 to 3 gm as with a daily dose of 5 gm Relapses, 
however, appear to occur less frequently when the higher dos- 
ages are utilized and when treatment is continued for a few 
days after subsidence of fever In an attempt to avoid re- 
lapses several authors have given small doses of the drug inter- 
mittently for a period of a few days, one week, three weeks, 
and six weeks, or thereabouts, after the subsidence of fever 
On the basis of these findings it would seem advisable to use 
daily dosages of approximately % gram per pound (equiv- 
alent to 5 gm [75 grains] in the case of a 150 pound man), 
with a maximum of 6 gm , divided in four or six doses, or 
to maintain a blood concentration of free sulfanilamide of 
approximately 8 to 10 mg per cent during the period of fever 
A large single dose of 3 gm in an adult at the beginning of 
treatment will raise the level of sulfanilamide in the blood 
quickly Sodium bicarbonate in amounts of one-half of the 
dose of sulfanilamide is advised to prevent acidosis 35 
When feasible, treatment should be continued for three to 
four days after the subsidence of fever Further treatment m 
the ensuing weeks is not advised, if relapse does occur, sul- 
fanilamide may be administered again The usual precautions 
re quired during treatment of anv infections with sulfanilamide 
roust be exercised 

Since the average time of disappearance of fever is six to 
seven days, the total duration of sulfanilamide therapy on the 
a ove regimen will usually not be more than twelve days The 
continuation of treatment with sulfanilamide for a few days 
a ter the patient becomes free of fever will not greatly incon- 
venience him, for continuation of rest and close medical care 
are required anyway 
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TOXIC MANIFESTATIONS OF SULFANILAMIDE 


There are no toxic reactions due to sulfanilamide which are 
peculiar to patients with undulant fever The same watchful- 
ness should be exercised when sulfanilamide or related com- 
pounds are utilized m the treatment of cases of brucellosis as 
is required when the drug is administered in other diseases 
As is well known, cyanosis and certain cerebral symptoms, such 
as nausea, headache, dizziness, and loss of ability to concen- 
trate, occur rather frequently in patients receiving sulfanil- 
amide 30 For the most part the drug can be continued, when 
indicated, m spite of these milder toxic manifestations Acido- 
sis, usually mild, occurs occasionally and may be combated by 
oral administration of sodium bicarbonate Occasionally, der- 
matitis develops and the drug should be withdrawn immedi- 
ately, except in very rare instances 35 

Acute hemolytic anemia occurred in 3 per cent of 335 pa- 
tients treated for various infections with sulfanilamide at the 
Johns Hopkins Hospital 33 This senous toxic manifestation is 
usually encountered within the first week of treatment 35, 37 and 
demands immediate discontinuance of the drug, forcing fluids, 
and transfusion Agranulocytosis has been encountered occa- 
sionally and has caused death m several instances, this severe 
toxic manifestation has usually occurred fourteen days or more 
after the onset of treatment and, rarely, has occurred after the 
drug has been discontinued 37 Here again the drug should be 
discontinued immediately, fluids forced, and transfusions and 
pentnucleotides administered Simple drug fever occurs at 
times during sulfanilamide therapy Since patients developing 
a dermatitis, acidosis, acute hemolytic anemia or agranulo- 
cytosis show an early febrile response, the appearance of un- 
explained fever constitutes sufficient reason for discontinuance 


of the drug 

Because of these toxic effects, the drug should never be ad- 
ministered to patients without most careful guidance and 
watchfulness Daily measurements of hemoglobin and white 
blood counts are strongly advised 36 37 The dosage of sul- 
fanilamide in patients with renal disease or marked dehydra- 
tion is less in order to maintain the same concentration of the 
drug m the body, and must be decided on the basis of re- 
peated blood chemical findings 38 
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TREATMENT OF TODULANT FEVER 

Long and Bliss* 5 and Keefer* 7 have discussed recently the 
present knowledge concerning the toxic effects of sulfanilamide 
Despite the occasional development of senous toxicit} du 
to sulfanilamide, the drug, when administered properly, is not 
contraindicated in undulant fever where its therapeutic value 
appears great Since agranulocytosis is usually encountered 
only after fourteen days or more of treatment, the possibility 
of the occurrence of this complication will be smaff if treat- 
ment is not continued more than twelve days No serious toxic 
effects have been reported in any of the cases of undulant 
fever treated with sulfanilamide to date 

COMMENT 


Many forms of treatment are employed in undulant fever 
Among these are immune serum therapy, vaccines, hyperpyr- 
exia induced by mixed typhoid vaccine or artificially, as well 
as the administration of fouadin, neoarsphenamine and other 
similar drugs None of these methods has been proven to be 
uniformly successful in different dunes Some of these ther- 
apeutic agents are not readily available, and some result in 
senous systemic reactions 

The success with which undulant fever has been treated 
with sulfanilamide and related compounds in dimes scattered 
throughout America and Europe is most encouraging The 
fever and symptoms have usually disappeared after two to 
twelve days of treatment with sulfanilamide Most of the re- 
ported cases have been treated with this drug within the first 
two months after the onset of symptoms There is as yet no 
satisfactory body of evidence regarding the effectiveness of the 
drug m cases of longer duration. 

Although single relapses have occurred in approximatdy 
20 per cent of the cases which responded to sulfanilamide 
reatment, it appears that the dosage m many of these cases 
too low and that relapses may not occur in any of the 
adequately treated cases When relapses have occurred, the 
ever and symptoms have been controlled with a second short 
course of sulfanilamide therapy 

^ ne S™ g is available and the toxic manifestations 
wKu ? uaUy ^ Because of occasional serious tone effects 
®ay occur m any diseases in which this drug is adnnn- 
23—76 
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istered, daily visits by the physician and daily studies of the 
hemoglobin of the blood and of the white blood cell count are 
strongly advised during administration of the drug 

The findings, following sulfanilamide treatment, of drnnn 
ished agglutination titers and of negative blood cultures in 
cases which had shown positive cultures before treatment, bear 
further evidence that the infection is controlled 
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THE USE OF SERUM, SULFANILAMIDE, AND SUL- 
FAPYRIDINE IN THE TREATMENT OF PNEUMO- 
COCCIC INFECTIONS 

treatment of pneumonia 

There are now three important agents that must be kept 
in mind m the treatment of pneumonia and other pneumococ- 
cic infections These are specific antipneumococcic serums, 
sulfanilamide, and sulfapyndme It is important for the phys- 
ician to become acquainted with the field of usefulness of each 
of these agents and with their limitations 

Serum Therapy — Specific anbpneumococac serums have 
now been adequately proved to be effective agents m reducing 
the death rate and hanging about rapid clinical cures m cases 
of pneumonia due to pneumococa of many types, particularly 
Types I, n, V, VII, and I'm in adults, and also Type XTV 
in infants and children The important features of successful 
serum therapy may be summarized bnefly 

1 Serum therapy is type-specific It requires careful bac- 
teriological control Present methods for typing are simple and 
rapid The Neufeld method used directly on sputum gives re- 
sults within a few minutes In patients with few organisms, 
the same method applied to the peritoneal exudate of mice in- 
oculated with sputum gives the results within three to five 
hours The method is also applicable to matenals obtained 
by pharyngeal culture in suitable media containing rabbit or 
horse blood, either directly or after mouse inoculation. 

2 Serums must be given intravenously, proper precau- 
tions must be taken as in all serotherapy These precautions 
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include a history of allergic manifestations and previous serum 
injection, as well as skin and ophthalmic tests and the so-called 
mtravenous test With these tests as a guide it is possible to 
avoid most of the important reactions or to control them as 
soon as they occur The recent rabbit serums have reduced 
the incidence of reactions due to specific sensitivity and haw 
thus eliminated many of the early allergic reactions 

3 Serum is most effective when used early m the disease 
This is probably due to the fact that the body defense mech- 
anisms, namely, the leukocytes and perhaps the fixed phago 
cytes, play an important part in ridding the body of the in- 
fecting organism The process is made possible by the injected 
antibody 

4 The dose of specific serum must be adequate, the proper 
dose vanes with the individual case In general, the 
doses are successful m young individuals with sterile bood 
cultures early m the disease before the process has exten 
beyond a single lobe and when complications are not present 
In most instances uncomplicated pneumonia in a person un er 
twenty-five or thirty years of age of four days’ duration or 
less yields with rapid cnsis to the introduction of 40,0 o 
80,000 units of serum In infants and children, doses of 1 > 

to 30,000 units are often adequate These doses are proba y 
sufficient for most types other than perhaps Type D ® 
doses are increased with age, with delay m treatment, or w e 
the pulmonary process is extensive, and are doubled m p- 
tients with bacteremia, m those who are pregnant, or in w 
there is reason to believe that purulent complications have 
gun while the pulmonary lesion is still active 

Failures of specific serotherapy can usually be explained j 


one or more of the following , , . 

1 Inadequate dosage This includes dosage w i j 
amount, appears to be adequate but which is given 0V ?J 
long a period of time A dose of 100,000 units given wrtfi 
a period of two to four hours in an ordinary ^ ^its 

ably more effective than the same dose given as 20,00 
everv six or eight hours In severe cases, especially, is 
important, since a dose of 200,000 units m a bacteremic 
tient may bring about an immediate recovery ^reas 400,0 
or even 500,000 units spread over a period of two to 


may have no effect 
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2 Delayed treatment With the serums now available, 
given in proper doses, good results may be obtained through 
the fifth day of the illness except in some fulminating cases or 
m some older patients, or in patients with other complications 
However, late cases may be benefited 

3 Mixed infections The hemolytic streptococcus is an or- 
ganism which frequently gives rise to infection, either along 
with or following recovery" from pneumococcal infection More 
than one type of pneumococcus is sometimes involved m cer- 
tain cases With pneumococa of the higher types, it is some- 
times difficult to determine which of multiple organisms is im- 
portant unless the blood stream is invaded or the organism is 
obtained directly from the lung or from an infected exudate 
The predominant organism in a good specimen of sputum 
raised from the bronchi can usually be considered as important 
The relative number of pneumococa of different types that 
may be present in the same sputum can now be determined 
directly by the Neufeld method 

4 Errors in typing These are now relatively infrequent 
with experienced techmaans 

5 The presence of complications Either purulent com- 
plications of the pneumonia or systemic complications not re- 
lated to the pneumonia may interfere with successful serum 
therapy 

The greatest recent advance m speafic serum therapy has 
been the introduction of rabbit serums These serums have 
provided antibodies in considerably greater concentration 
which are apparently much more efiective, except perhaps m 
Types I, V, and VII Moreover, such rabbit serums are avail- 
able for practically all the pneumococcus types With these 
serums, immediate “allergic” reactions are rare Thermal re- 
actions (chills) with the recent serums have become consider- 
a ^ ^ ess frequent and are usually mild Serum sic kness is not 
a '■cry important factor While the milder manifestations oc- 
cur in 20 per cent or more of serum reapients, severe discom- 
fort is rare 

These serums are now applicable to the treatment of about 
wo-thirds of all the cases of pneumococcal pneumonia In 
^ cases the death rate can be reduced to less than one-half 
or all cases and to less than one-third in those cases treated 
on or before the fifth day Serum treatment alone has not 
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been highly successful in the treatment of cases of Type III 
pneumococac pneumonia, although striking responses have 
been observed in many cases, particularly early cases before 
the blood stream has become invaded 

Sulfanilamide. — There is a definite rationale for the use 
of sulf a ni lami de in the treatment of pneumococac infections 
This agent, in concentrations attainable m human therapy, is 
definitely bacteriostatic for many types of pneumococa In 
certain experimental pneumococcal infections it has shown defi- 
nite therapeutic value Used in conjunction with specific 
serums, sulfanilamide has enhanced the therapeutic efficacy of 
serum and is considerably more effective than either the serum 
or the drug used alone A number of reports of results from 
the use of sulfanilamide alone in the treatment of pneumo- 
coccal pneumonias have indicated that the drug may have 
some effect This has been noticeable particularly in the treat- 
ment of cases of pneumococcus Type in pneumonia In our 
own experience it has been difficult to ascribe to this drug alone 
any great curative effects m many typical cases of pneumo 
coccal pneumonia Dramatic responses to its use, such as we 
have been accustomed to see with specific serum or, more re- 
cently, m cases treated with sulfapyridme, are rare The 
results, m general, are those which could be expected with an 
agent which is strictly bacteriostatic, that is, the patient m 
whom the drug is effective remains febrile and the disease re- 
mains more or less stationary until about the time of the ex- 
pected crisis Some cases with low-grade infection or those 
treated late are apparently benefited most, presumably for this 
reason Other cases with low-grade bacteremia have shown 
clearing of the blood stream in some instances, but m many 
cases the bacteremia was not affected 

Sulfanilamide is most useful as an adjunct to specific anti- 
pneumococcic serums 

Dosage — It is probably necessary, in order to get any 
therapeutic effect from sulfanilamide in pneumococcal pneu- 
monia, to maintain in the blood a concentration of between 
and 10 mg per 100 c c of the free or non-acetylated form o 
sulfanilamide To maintain this level m the average adult 1 
is usually necessary to give an initial dose of 4 to 6 gm ( 

90 grams) within a period of two to four hours, and then o 
maintain a dosage of 1 gm (IS grains) every four ours 
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Because this drug is excreted with fixed base and tends to pro- 
duce acidosis, it is necessary to gi\e alkali in the form of 
bicarbonate of soda, about 10 grams with each dose In pa- 
tients in whom the renal function is impaired, excretion of the 
drug may be slower and higher le\els may be attained with 
smaller dosage In many cases of pneumonia, however, it is 
difficult to maintain the desired concentration e\en with the 
dosage mentioned, presumably due to irregularities m absorp- 
tion The dosage must necessarily be adjusted by determining 
the concentration in the blood The fluid intake may be safely 
curtailed in most patients to between 2,000 and 2,500 c.c a 
day provided there is no excessive sweating The toxic effects 
of sulfanilamide observed in cases of pneumonia are similar to 
those observed with its use in other infections 

Snlfapyndine — There can be little doubt now that the 
introduction of sulfapyridme into the therapy of pneumonia 
has been the greatest advance made m the treatment of this 
disease In contrast to sulfanilamide, there is evidence that 
this drug may exert a bactericidal as veil as a bacteriostatic 
action on pneumococci of most of the types Furthermore, and 
presumably because of this bactericidal action, it may be active 
without the aid of body defenses Like sulfanilamide, how- 
ever, it is considerably more effective when used in combina- 
tion with specific serum than when either the serum or the drug 
is used alone, and the effect is then exerted with lower concen- 
trations of the drug and with smaller amounts of antibody In 
the case of specific serum, an intact body mechanism is neces- 
sary for its action and, partly for this reason, serum may not 
he effective when used late in the disease Sulfapyridme, on 
the other hand, may be effective at any stage 

Sulfapyridme has already been demonstrated to be an im- 
portant life-saving measure and has reduced the mortality from 
pneumonia of all types beyond any question of statistical sig- 
nificance By virtue of its more universal application, the re- 
duction m death rate is considerably greater than that attain- 
able with specific serums It cannot he determined on the basis 
o the data thus far available whether the drug is more effec- 
>ve than good specific serums properly used in those cases 
where the latter have been demonstrated to be effective 
There is already evidence that the drug is useful m pneii- 
0nias due to many if not all of the types of pneumococci 
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It is effective in cases in which multiple pneumococcus types 
are encountered in the sputum, and in some instances in which 
pneumococci, together with other organisms, are found It is 
probably also effective m hemolytic streptococcal infections, 
but there is no evidence that it is more effective than sulfanil- 
amide There are conflicting data concerning its efficacy in 
pneumonias due to Staphylococcus aureus, but the data thus 
far available would seem to indicate that the drug may have 
some beneficial effect, at least m certain cases of pneumonia 
due to this orgamsm, There are also certain obvious advan 
tages in the use of the drug in cases where serum therapy is 
used with hesitation These are patients with “known allergy,” 
patients with congestive cardiac failure or with cardiac ar- 
rhythmias, and very old patients In these patients the nshs 
of untoward reactions from serum are of great importance 
To be sure, recent serums have been used successfully in such 


cases 

In addition to saving hves, the acute febrile and toxic cou 
of the disease is definitely curtailed when sulfapyridme is used 
In most instances, where the drug is properly tolerated an 
adequate dosage is used, the fever and elevated pulse rate su - 
side within from eighteen to forty-eight hours of beginning 
treatment However, this course of events in sulfapyridme 
treated cases is somewhat different from the same drop m ever 
and pulse rate observed following adequate specific serum 
therapy Following adequate doses of specific serum, the pa 
tients are usually entirely free of all toxic symptoms and 00 
and feel well After treatment with sulfapyridme, patients 
may still exhibit evidence of activity of the pulmonary lesion 
and may feel ill and depressed from the toxic effects o 
drug In certain cases in which sulfapyridme has been c - 
turned for a period of forty-eight hours or even longer a 
the subsidence of fever, recurrences of the pneumonia 
been noted after the drug is discontinued These ^ 
denced by relapse of fever, elevated pulse rate, rusty sputu , 
and exteLon of the process m the lung In such 
same orgamsm is usually recovered, but other types of P 
mococci or other organisms are sometimes found 

Sulfapyridme therapy has certain unfavorable asp^ 
iLp first Diace its absorption, excretion, and degree of aceiy 
SSL' S ve” i-W m Cerent P^, .hose tadon, 
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cannot be predicted There is reason to believe that the opti- 
mum dose is that which results in a concentration m the blood 
of 4 mg or more per 100 c c of the non-acetylated form of 
sulfapyndme However, many cases have shown typical favor- 
able responses on doses which are usually considered to be 
adequate but the concentration of the drug in the blood never 
reached lev els above 1 or 2 mg per 100 c,c In some patients 
with nausea and vomiting, adequate blood levels are not at- 
tained whereas, in others, the levels may be higher than m 
similar patients on the same dose who do not vomit 

Toxic Reactions — The common toxic effects of this drug 
are now fairly well recognized Most common is nausea, which 
occurs in about two-thirds of the patients and is associated 
with vomiting in about a third of the patients These symp- 
toms are sometimes observed after the first dose, but they 
more often begin after several doses hav e been taken Some 
patients vomit almost immediately after taking the drug This 
symptom is sometimes lessened by administering the drug 
crushed in milk or in water, or mixed with some semi-solid 
food The vomiting may be severe enough to cause marked 
dehydration and necessitate the administration of fluids par- 
enterally In some cases it is almost impossible to continue 
oral therapy without extreme discomfort In other cases vom- 
iting and even nausea subside while the drug is being taken 
regularlv Sedation may help in some cases 

Hemolytic anemias, both the severe acute type that de- 
velops on the second to fifth day and the milder, delayed type, 
may occur with this drug These anemias are similar to those 
seen in patients treated with sulfanilamide but are probably 
less frequent Leukopenias, however, are somewhat more 
common, they may occur early, and are often merelv tran- 
sient Agranulocytosis has been observed, usually after ten 
days or more of treatment, although we have seen one case m 
which it developed m thirty-six hours Marked mental and 
physical depression may occur after the fever and pulse rate 
have declined These may be independent of nausea Occa- 
sional patients exhibit moderate or pronounced excitement and 
delirium following the subsidence of fever 

Drug fever and morbilliform eruptions, and occasionally 
scarlatimform eruptions, have been noted These are no more 
frequent than with sulfanilamide The diagnosis of drug fever 
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in patients with pneumonia treated with sulfapyridine is rather 
difficult since it occurs at about the time when complications 
or extension of the pulmonary process may occur It also oc- 
curs when serum sickness would be expected if specific serum 
is used With the appearance of rusty sputum or the physical 
signs of extension, or when there are signs of fluid in the chest 
or other evidences of focal complications associated with leu- 
kocytosis, the drug may be continued In the absence of such 
symptoms it may be necessary to discontinue the drug in order 
to determine the possible relationship of the drug to the fever 
The appearance of rash is usually an indication for discontin- 
uing the drug Fever with a rash not attributable to serum 
sickness or to other medication may be considered to be due 
to sulfapyridine, and the latter should be discontinued under 
such circumstances 

Cyanosis has been considerably less frequent with this drug 
than with sulfanilamide Acidosis is not a feature of therapy 
with sulfapyridine and, therefore, alkalis are not an essential 
part of the treatment as they are with sulfanilamide When 
hemolytic anemia of the acute variety occurs, particularly if 
associated with hemoglobinuria, alkalis should be given in 
amounts sufficient to result m the excretion of an alkaline 
urine 

One of the most important complications of sulfapyridine 
therapy concerns the renal function Hematuria has been 
noted with considerable frequency and has often been associ- 
ated with symptoms suggesting renal colic Nitrogen retention 
and edema, with or without hematuria, have also been noted 
Fatalities due to this complication have been observed In 
most instances when this complication was recognized, if the 
drug was discontinued or its dosage reduced and an adequate 
supply of fluid administered, these toxic effects subsided This 
complication is probably due to the fact that the drug is con- 
centrated m the urine and is excreted largely in the acetylated 
form The acetyl-sulfapyridme is considerably less soluble 
than the non-acetylated form, and the concentration of this 
material m the urine, and perhaps in the kidney, may be such 
as to result m the precipitation of crystals Such crystals have 
been seen in the kidney pyramids, and concretions of the crys- 
tals m stones of various sizes have been noted m experimental 
animals and in fatal human cases in the pelvis of the kidneys, 
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in the ureters, and m the bladder Frequently crjstals are 
seen in the voided urine 

It is obvious that m patients who are under treatment with 
this drug, careful observations must be made of the blood and 
urrne for the development of anemia, leukopenia, hematuria, 
and nitrogen retention The fluid intake must be maintained, 
by parenteral routes if necessary, m order to avoid hemocon- 
centratron, and also to avoid the possible renal irritation from 
the concentrated drug 

.Dosage — The exact dosage of the drug is not known, nor 
is it definitely known how long treatment with this drug should 
be continued or, rather, how soon it may be safely discon- 
tinued Good results have been obtained with widely varying 
doses The dose most frequently used for the average adult 
is an initial dose of 2 gm followed by 1 gm every four hours 
until the subsidence of fever, and then 1 gm every six hours 
for from four to seven or eight days more Relapses have 
been observed when the drug has been discontinued after 
periods of three or more days following the subsidence of fever 
Our observations have indicated that in patients treated with 
sulfapyndme, specific immunity develops at the usual time, 
which is rarely before the fifth day and frequently is delayed 
until the tenth day or later 

It is felt by some observers that the treatment should be 
continued until the time when natural immunity has developed 
Since this time vanes so widely m different patients, no cate- 
goncal statement can be made as to the optimum time for 
discontinuing treatment It is to be recalled, however, that 
the longer treatment is continued, the more opportunities there 
are for senous toxic effects to occur It is obvious that where 
immunity is given artificially by means of specific antipneumo- 
coccus serums, the danger of relapses, at least with the same 
organism, is practically eliminated Treatment with the drug, 
therefore, can be more safely discontinued early if serum is 
also used 

Combination of Serum and Sulfapyndme — It is evi- 
dent from what has been said that both serum and sulfapyr- 
ldrne are highly effective agents The problem is to determine 
whether specific serums are necessary, or under what condi- 
tions specific serums exert additional benefit in reducing the 
death rate or in curtailing the discomforts of either the disease 
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or its treatment Those clinicians without experience in serum 
therapy, particularly those who have not had an opportunity 
to use adequate amounts of good concentrated serums, espe- 
cially the more recent rabbif serums which are relatively free 
of untoward reactions, do not consider that serum therapy has 
any further place in the treatment of pneumonia On the other 
hand, those who have used these serums intelligently have been 
so thoroughly impressed with the results m individual cases 
and with the effects on the death rate that they have been loath 
to give up this very important therapeutic agent 

Furthermore, from theoretical as well as practical consid- 
erations it is obvious that the combination of serum and sulfa- 
pyridine is the method of choice, since treatment can be cur- 
tailed sooner and probably considerably smaller amounts of 
antibody are necessary to attain an adequate therapeutic re- 
sponse Furthermore, it is important for physicians to be 
acquainted with both the beneficial and the untoward effects 
as well as the limitations of both types of treatment so that 
either or both can be used in any given case 

From this point of view, it is best in the treatment of pneu- 
monia for the physician to be prepared to give serum in every 
case by obtaining sputum for typing and blood for culture 
before treatment with sulfapyndine is begun If, then, the 
patient is made too uncomfortable from the toxic effects of 
the drug, or if the response to the drug is not adequate, he will 
immediately have available another therapeutic agent which 
may rapidly bring about the desired therapeutic response 

Because the specific serums are so highly effective when 
used early in the disease and since complete alleviation of 
symptoms may be brought about very rapidly by the use of 
such serums, this mode of treatment may still be preferable 
in cases due to the common types, other than Type III, when 
they are diagnosed before the end of the fourth day The in- 
conveniences of drug therapy for both patient and physician 
may thus be avoided In certain other patients it is still ad- 
visable to give serum alone whenever feasible These include 
patients with hepatic or renal disease, patients with granulo- 
cytopenias, those with severe nausea and vomiting, and par- 
ticularly those in whom the pneumonia complicates abdominal 
operations 

It would seem desirable in certain cases where the expected 
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fatalitv from the disease is known to be high, such as in pa- 
tients 'with bacteremia, in pregnant nomen m parents oyer 
forty years of age, and perhaps in late cases treated after the 
fourth day when patients are still very sick and toxic from the 
disease, to begin treatment with both serum and drug simul- 
taneously It may be possible in such cases to institute treat- 
ment with sulfapyridine as soon as the clinical diagnosis is 
made and then to begin serum therapy when the etiologic diag- 
nosis is established In type in pneumonia it is felt that sul- 
fapyridme should always be given for about twelve hours be- 
fore any serum treatment is started 

TREATMENT OF PNETTM0C0CC1C EMPYEMA 

This complication is said by some workers to be more fre- 
quent following chemotherapy than in untreated controls In 
some reports concerning serum therapy, empj ema has been as 
frequent and sometimes slightly more frequent than m non- 
serum treated cases This apparent paradox is not too difficult 
to explain Any life-saving measure 10 the treatment of pneu- 
monia will keep alive se\ erely ill patients with positive blood 
cultures In this group of patients, empyema is most frequent 
While empyema may be aborted m the milder cases treated 
early, it is not often affected m those cases in which the com- 
plication has already become established at the time treatment 
is begun, whether with serum or drug In some cases m which 
thin, purulent exudates containing pneumococci are obtained 
during the acute disease or soon after the fever subsides, the 
fluid may resorb completely without resort to surgical meas- 
ures This is true both m patients treated with specific serums 
and among those treated with sulfapyridine It is occasionally 
true when neither agent is used 

Treatment with serum and sulfapyridine is recommended 
m cases m which thm, purulent fluid is obtained during the 
active pneumonia or sulfapyridine alone when the pneumonia 
is apparently subsiding While sulfapyridine, like sulfanil- 
amide, is well distributed m all body fluids and can be recov- 
ered m only slightly lower concentrations in pleural fluid than 
in the blood, sterilization of such infected pleural exudates has 
not been frequent and the disease most often takes its usual 
course 

Open thoracotomy must be resorted to in most instances 
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TREATMENT OF PNEUMOCOCCIC MENINGITIS 

It is fair to say that, before the advent of sulfanilamide, 
the percentage of cases of recovery from pneumococcic men- 
ingitis was extremely small Occasional recoveries had been 
noted, but no type of treatment was associated with frequent 
cures Specific antipneumococcic serums alone, given by all 
routes and combined with frequent or forced lumbar dramage, 
have been successful only in occasional cases, usually those in 
which a purulent focus was responsible and in which that focus 
was removed Recoveries under these conditions have been 
reported even without specific serums and only with frequent 
or constant drainage of cerebrospinal fluid 

Following the introduction of sulfanilamide there appeared 
a number of reports of individual cases or groups of cases of 
pneumococcic meningitis in which recovery occurred following 
the use of this drug, either alone or in combination with spe- 
cific serums In a number of cases where we had an oppor- 
tunity to make intensive studies it was felt that specific anti- 
pneumococcic serums should form an important part of the 
treatment Furthermore, it was frequently necessary to intro- 
duce small amounts of antibody and complement (obtainable 
from fresh human serum) mtrathecally The optimum treat- 
ment that we recommended was as follows 

1 Preliminary lumbar puncture should be done for diag- 
nosis and for the typing of the pneumococcus Typing can 
frequently be carried out directly on the fluid by the Neufeld 
method 

2 If purulent fluid is obtained, a blood culture should be 
taken immediately Cultures of blood or of spinal fluid taken 
after chemotherapy is instituted may show no growth or de- 
layed growth due to the bacteriostatic action of the drugs 

3 Treatment with sulfanilamide is instituted forthwith 
A large single dose of 4 to 8 gm is given, either by mouth or 
in an 0 8 per cent solution in physiologic saline subcutaneously 
This is followed by regular dosage of 1 gm every four hours 
for the average adult, this being given by mouth or through a 
nasal tube together with a similar or slightly smaller amount 
of bicarbonate of soda In infants and children the usual dos- 
age required is somewhat higher than the amount calculated 
on the basis of the weight The object of the dose chosen is 
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to maintain a level of about 10 mg of the free sulfanilamide 
per 100 cx. of spinal fluid or blood The concentration of the 
drug should be determined frequently and the dosage adjusted 
accordingly 

4 Lumbar punctures are repeated, at first three or tour 
times a day, and then less frequently as the cerebrospinal fluid 
pressure reaches normal and the fluid becomes and remains 
sterile, and as its cytology and chemistry approach normal 

5 As soon as the type is determined, specific antipneumo- 
coccus serum is given intravenously The dose of antibody 
usually necessary is between 100,000 and 300,000 units or 
more depen din g upon whether or not the blood culture is posi- 
tive The object of the intravenous serum is to establish an 
adequate balance of antibody in the circulating blood 

6 When such a balance of antibody is established, venous 
blood m amounts of 20 c c may be withdrawn from the pa- 
tient, the fresh dear serum rapidly separated, and then injected 
mtrathecally at the end of the next lumbar drainage This 
latter procedure may be repeated until the cerebrospinal fluid 
becomes normal In infants or children, 5 to 10 c c. of fresh, 
normal human serum and 0 S to 1 0 c c of therapeutic serum 
may be used instead of the patient’s own serum 

7 Foci of infection, such as mastoiditis, sinusitis, and in- 
fected fracture wounds, must be eradicated, surgically if pos- 
sible These operations may be undertaken as soon as the 
patient has received an adequate amount of sulfanilamide and, 
preferably, after serum therapy has already been instituted 

8 Transfusions of citrated blood are given when the hemo- 
globin falls below 60 or 70 per cent 

Failures from this form of therapy are still frequent, par- 
ticularly m patients m whom the local purulent foci were not 
eradicated and m patients who had already developed endo- 
carditis One unfortunate aspect of this treatment, when it is 
not rapidly and completely successful, is that the patients may 
look and feel improved and the spinal fluid mav clear partly 
but never become quite sterile In such cases death may be de- 
layed as long as five or six weeks 

More recently, reports have appeared of recoveries from 
pneumococcal meningitis with the use of sulfapyndrae, either 
alone or m combination with specific serums With this drug 
the levels attainable m the spinal fluid are about two-thirds 
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those in the blood Because of the experimental evidence for 
(he superiority of this drug over sulfanilamide in pneumococcic 
infections, sulfapyndine is theoretically preferable Our own 
experience to date has not demonstrated this superiority in 
this condition In fact, as compared With sulfanilamide, we 
have found it considerably more difficult to sterilize the cere 
brospinal fluid after the use of sulfapyndine in massive doses 
when high concentrations were attained m the blood and spinal 
fluid The significance of this difference is not yet clear 

TREATMENT OF PNEUMOCOCCIC PERITONITIS 

A number of favorable results have been noted m the treat- 
ment of primary pneumococcic peritonitis with specific anti 
pneumococcic serums The greatest benefit is obtained if the 
treatment is undertaken early in patients with positive blood 
cultures Operations have been avoided m such cases Where 
operations had already been done, the institution of specific 
serum therapy has brought about more rapid recoveries Sul 
fanilamide alone has also proved successful m some such cases 
The combination of sulfanilamide and specific serums is ob- 
viously the better mode of attack Both drug and serum are 
given in full doses as in cases of meningitis, the serum being 
given intravenously The drug may be given subcutaneously 
at first and then continued orally, or, repeated subcutaneous 
injections may be necessary 

In this condition also, recoveries have been reported re- 
cently with the use of sulfapyndine alone or with specific 
serums The question of operative interference has not been 
settled Sulfapyndine and serum may be used both as a prep- 
aration before operation, or later in those cases in which the 
diagnosis is made during or following operation 

TREATMENT OF OTHER PNEUMOCOCCIC INFECTIONS 

Otitis Media and Mastoiditis — There is some evidence 
to indicate that sulfanilamide and sulfapyndine may have 
some effect on preventing the occurrence of mastoiditis follow- 
ing acute purulent otitis media In a number of cases the dis- 
charge and the acute symptoms of mastoiditis clear rapidh 
However, the infection may lurk and operation may become 
necessary at a future time Exact data indicating to what 
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extent operations may be averted are not yet available The 
chrome cases are probably not affected 

In general, when there are focal infections which can be 
drained, open surgical drainage and removal of necrotic bone 
is the only curative treatment Sulfanilamide or sulfapyridme 
may be useful in such cases to prevent extensions or metastatic 
infections 

Pneumococcic Endocarditis — There is no evidence that 
any form of treatment, either specific serum, sulfanilamide, or 
sulfapyndme, has any effect on this condition when it has be- 
come established 

Specific serum in particular has no effect since m most in- 
stances endocarditis is a late complication of pneumococcic 
infections and is frequently associated with circulating type- 
specific antibodies for the pneumococcus involved Treatment 
with bacteriostatic drugs like sulfanilamide or sulfapyridme 
often makes it difficult to culture pneumococa from the blood, 
at least temporarily Some patients with endocarditis who 
tolerate the drug well may feel considerably improved while 
under treatment with sulfapyndme, although the blood con- 
tinues to be invaded 


SUMMARY AND CONCLUSIONS 

Both specific antipneumococac serums and sulfapyndme 
are highly effective agents m the treatment of pneumococac 
infections Either agent alone may be effective m most cases 
of pneumonia due to specific pneumococcus types Treatment 
with the combination of specific serum and sulfapyridme is 
highly effective in the cases with the worst prognosis Both 
serum and sulfapyndme should be used in the treatment of 
meningitis or pentomtis due to the pneumococcus 

The present conclusions must be considered tentative, how- 
ever, until more data become available with regard to the bene 
fiaal results and the side effects of sulfapyndme and the newer 
anhpneumococcus rabbit serums, and until more information 
is acquired concerning the proper use of these two agents sen- 
aratelv or in combination " 
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From the Thorndike Memorial Laboratory, Second and 
Fourth Medical Services (Harvard), Boston City 
Hospital, and the Department op Medicine, Harvard 
Medical School 


THE TJSE OF SULFANILAMIDE IN INFECTIONS OF 
THE URINARY TRACT 

Acute and chronic infections oi the urinary tract are con- 
ditions commonly encountered in the practice of medicine and 
they not only cause periods of acute disability, but lead to 
serious late eSects in the form of hypertension and renal fail- 
ure 1 5 Careful study and management are therefore desirable 
in every case in order that immediate and permanent cure may 
be effected 

Clinically, there may be the signs of renal infection alone, 
with chills, fever, and pain in the flanks and back, or there 
may be infection of the bladder, with pam above the pubis, 
dysuna, hematuria, and frequency Certain cases will present ' 
features suggesting that both the upper and lower urinary 
tracts are involved, in almost every case white blood cells and 
bacteria will be found in large numbers in the freshly voided 
specimen It is of great importance that the latter be studied 
by means of smear and culture in order that the etioloaic or- 
ganism may be identified 

The pathologic physiology, bacteriology, and anatom; o! 
this group of diseases is of interest Interference -rftb the" free 
flow of unne from the kidney or bladder ha- Iona been hnown 
to predispose these organs to infection, and tins Ue found 
m many cases Urethral stricture and fmpertroobv of the 
prostate m the male, the grand uterus and m-stocele in tne 
female, renal calculus, torsion or constriction" of the urete- 
primary or metastatic malignant disease, and dis 4 urhance o' 
the innervation of the bladder in both senes a-e the commoner 
causes of disturbances o: urinary dr afncRe 
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In the vast majority of cases of infection involving the 
kidney alone, Bacillus coli will be found to be the etioiogic 
bacterial agent, especially if obstruction is present Staphylo- 
coccus aureus, the influenza bacillus, and various members of 
the enteric group are less frequently found Other organisms 
may be isolated m infections involving the bladder, especially 
Streptococcus faecahs, Staphylococcus al bus, and Bacillus pro 
teus The last organism is most often associated with marked 
obstruction or deformity of the urinary passages. Mixed in- 
fections occur most frequently under similar circumstances, 
although they are common m their absence 

Diffuse inflammation of the involved portion of the urinary 
tract is present m many cases of infection of these organs, 
with hyperemia, necrosis, and sloughing of the mucosa Cellu- 
lar infiltration, organisms, and small abscesses will also be 
found in most Instances m the deeper tissues, particularly 
among the tubules of the kidney 2 This is important in the 
consideration of therapy as bactericidal substances excreted in 
the urine will not come in contact with these deep areas of 
inflammation 

Healing occurs by means of the usual mechanism through 
which the body disposes of bacterial invaders with the forma- 
tion of scars 

Treatment of this group of infections has consisted in the 
removal of the obstruction to the free flow of urine and the 
administration of substances which, when excreted in the urine, 
might be bacteriostatic or bactericidal The former may be 
partially accomplished by increasing the urinary output, while 
various surgical procedures may lead to permanent relief 

Drug therapy has, untfl recently, been unsatisfactory 
Methylene blue, acnflavme, pyridium, and hexamethylenamine 
have been widely used, with indifferent results The introduc- 
tion of the ketogenic diet by Clark 3 and of mandehc acid by 
Rosenheim,'* with the demonstration that by these means a 
bactericidal urine was excreted, gave new impetus to the care- 
ful treatment of urinary infections Since acidification and 
concentration of the urine are necessary, and since nausea, 
vomiting, and anorexia often follow their use, these methods 
have not been applicable to every case 

The report that sulfanilamide was effective m certain of 
these infections was therefore received with great interest, for 
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here was a remedy of theoretical value Excreted by Sid- 
neys m high concentration, bacteriostatic and bactencidal tor 
many organisms, diffusing freely through all the body tissues, 
permitting attach on the deep-seated organisms, active regard- 
less of pH, easily administered and relatively free of serious 
toxic action, sulfanilamide seemed an agent of great promise 
It has therefore received wide clinical trial m the treatment of 
infections of the urinary tract 

Laboratory studies have demonstrated certain features in 
regard to the mode of action of sulfanilamide against the or- 
ganisms commonly found m the unne Kenney 5 and Helm- 
holz 6 described experiments m which the bacteriostatic and 
bactericidal effects of sulfanilamide were demonstrated toward 
B coli, B proteus, and staphylococci, but not Streptococcus 
faecahs They used concentrations of the drug of from 50 to 
100 mg per 1*00 c c of urine, and the latter author suggested 
that it was more effective in an alkaline unne More recently, 
Long and Bliss, 7 and Vest, Hill and Colston, 8 have confirmed 
the bactenostatic and bactencidal effect of the drug for the 
organisms usually involved in infections of the urinary pas- 
sages, but have added evidence that it may be necessary to 
increase the unnary concentration of the drug to 750 mg per 
100 c.c m order to obtain a striking effect in the presence of 
large numbers of organisms and resistant strains 

In this dime it has been possible to produce bacteriostasis, 
and m certain instances the hilling of large numbers of organ- 
isms, but no important increase m the activity of the drug has 
been observed with more than 150 mg of die free drug per 
100 c c of urine The hydrogen ion concentration apparently 
had no demonstrable effect within the physiologic range of 
pH 5 0 to 8 0 

It is possible to obtain these levels of sulfanilamide m the 
unne with a dose of from 3 to 4 gm (45 to 60 grams) a day 
if the unnary excretion is approximately 2000 c c Clinically, 
a much smaller dosage and concentration in the blood and 
urrne may be entirely adequate, and no correlation has been 
possible between the m vitro studies and results m the indi- 
vidual patient 


The clinical aspects of the use of sulfanilamide w in- 
stances of infection of the urinary tract may best be consid- 
ered by dividing these cases into broad groups 



1224 


LOWELL A RANTZ 


ACUTE PYELONEPHRITIS 

Many features of the use of sulfanilamide m acute infec- 
tions of the kidney can be illustrated by the presentation of 
a case 

Case I — A young primipara in tie second trimester of an otherwise nor 
mat pregnancy was admitted to the hospital with chills, fever, and pain in 
the Jeft flank accompanied by pyuna and B coh badHuna So severe and 
prostrating was the Alness that the diagnosis of perinephric abscess was 
repeatedly entertained The usual conservative measures, continued ior fi\e 
weeks, failed completely to effect any appreciable relief, and bouts of fever 
continued to occur This patient’s hospital course is shown in Fig T! la 
the fifth week, during a marked febrile reaction, sulfanilamide was given by 
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Fig 77 — Hospftal course in Case I 


mouth In a dose of 4 gm (60 grains) a day in divided doses The urine 
was sterilized promptly and the patient Improved, administration of the drug 
was then discontinued, with the result that fever recurred and bacteria re- 
appeared in the urine Rcadmimstration of the drug promptly caused remis- 
sion of all signs and symptoms Continuation for seven days after the first 
sterfle urine culture accomplished permanent cure This patient was later 
delivered uneventfully of a normal child and, when last seen one year later, 
bad remained well At this time the urine and renal function were normal 

The features of interest in this case are the presence of 
pregnancy, the unremitting seventy of the infection before 
treatment was begun, the inapplicability of any other remedy, 
the dramatic response to the first course of sulfanilamide, the 
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relapse following its withdrawal, and the prompt and gratify- 
ing results associated with Us readnnmstration Fluids were 
n evet restricted, anemia present at the onset was not aggra- 
vated, and it should be especially noted that the concentration 
of the uncombined drug in the blood and urine was never more 
than 4 0 and 75 0 mg per 100 c c , respectively 

These results are to be expected in approximately SO to 90 
per cent of all cases of acute pyelonephritis due to B coll 
treated bv sulfanilamide 10 If there is no past history of 
infection of the kidney or demonstrable obstruction to the free 
flow of urine, or if the latter is present and may be eliminated, 
then a permanent cure may be expected 

A dose of 3 to 5 gm of sulfanilamide per day by mouth, 
without limitation of fluid intake, is optimal and should be 
continued for from five to seven days after the first sterile urine 
is obtained or after the temperature has returned to normal In 
those few instances in which bacteria persist, mandelic acid 
may be tried, however, this is to be avoided until some time 
after the acute phase of the disease since concentration of urine 
by limitation of fluids during this period is most dangerous 
Sulfanilamide is probably of no value m the acute coccal 
infections of the kidney occurring m the absence of obstruction 


CHRONIC PYELONEPHRITIS 

The value of sulfanilamide is less dear in those instances 
of infection of the kidney m which chrome inflammation per- 
sists, with the development of contracted kidney, renal failure, 
and hypertension, m the absence of definite evidence of ob- 
struction to the urinary Sow The course of events in such an 
instance are presented m Case II 


Case rr— A young woman was admitted to the hospital suffering from 
chills, fe\er, and pain in the right flank which had subsided rapidly 0D 
conservative treatment She bad had mans previous similar episodes, and right 
nephropexi had been performed a few months before in the hope of securing 
permanent relief There was no bypertenaon or evidence of renal failure 
but pyuna and Bacfflus coll badUuna were marked Retrograde pyelomrm 

3! *P pM5a ‘* tel > 1D0IInaJ For a period of more than six months she had 
^chromcafly ill and unable to work Her course in the hospiW . lot 

Since the patient remained ffl and bacteria persisted in the urine, sulfanB 
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administered in the same dosage for twenty-one da>s On this regimen she 
improved very rapidh, with a return of the urine to normal and a gain in 
weight, strength, and sense of well-being Two weeks after the course of 
sulfa n i l a m ide, orga n is m s again appeared in the urine and there was a brief 
febrile episode Mandelate therapy was then instituted under controlled con 
ditions, but this failed materially to affect the urinary findings and was a c 
compamed by nausea, anorena, and loss of weight 

Two weeks later another period of acute illness occurred. Ihis was treated 
with sulfanilamide in doses of 8 gm a day, which were continued for fourteen 
days, with the result that the urinary concentration reached a level of more 
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Fig 78 — Hospital course in Case IT 


than 3S0 mg per 100 cc and that of the blood of IS mg per 100 cc There 
was no reaction to the medication and all signs and symptoms disappeared 
immediately Ten days after this course the patients unne was infected and 
she has since had several attacks of acute illness 

This case illustrates strikingly the tendency of certain cases 
of infection of the urinary tract to become chrome even in the 
absence of demonstrable urinary obstruction or deformity of 
the urinary passages The interesting features of this case are 
the extreme chromcity of the pyelonephritis in which the unne 
could be sterilized readily with small doses of sulfanilamide by 
mouth but in which relapse nevertheless occurred regularly 
Very' large doses of sulfanilamide and a course of mandehc acid 
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y,ere no more effective in promoUng a permanent result. No 
toxic effects other than malaise and slight anemia wth the sec- 
ond course accompanied the administration of the sulianu- 
amide, but the administration of the mandelic acid was associ- 
ated with nausea and anorexia so severe that it could be 
continued only because of the great fortitude of the patient 

Cases of this type are common in medical practice, and the 
most exhaustive gemto-urmary study frequently fails to dis- 
cover abnormalities of the unnary tract susceptible of surgical 
intervention 

It is probable that the urine can be sterilized and the gen- 
eral health of the patient improved in many instances In' the 
use of sulfanilamide in doses of 2 to 4 gm a day, although 
Long has described resistant cases in which much larger doses 
must be used The treatment should be continued for from 
seven to ten days after the urine has become sterile and, if 
bacilluna reappears, it is useful to administer several courses 
of the drug, allowing a reasonable period to elapse between 
each course If these dosage levels fail to effect a permanent 
clearing of the bacilluna, mandelic aad should be tried in the 
usual way before larger amounts of sulfanilamide are given 
More than 3 gm (45 grains) of sulfanilamide a day should 
not be prescnbed for the ambulatory patient It is essential 
that frequent visits to the physiaan, with complete examination 
of the blood, be made if sulfanilamide is to be used m any case 


CHRONIC INFECTIONS OF THE URINARY TRACT ASSOCIATED 
WITH MARKED STRUCTURAL ABNORMALITIES 

In the large group of cases m which infection of the urinary 
tract is assoaated with senous structural disease of these or- 
gans, such as hypertrophy of the prostate, calculi, neurologic 
disease disturbing the innervation of the bladder, and malig- 
nant disease, sulfanilamide has proved to be more useful than 
any previous agent in the control of the symptoms and in effect- 
ing sterilization of the unne 

In general, bacteria can be eradicated from the urine m 
about 50 per cent of these cases 8 ’ 11 , the extent of the under- 
ymg disease and the infecting organisms both affect the orov- 
nos,s Mixed infections are more difficult to treat than those 
due to a single organism, one variety frequently disappearing 
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only to leave the other m large numbers B proteus is to be 
found as an infectious agent almost exclusively in this group, 
and frequently it can be eliminated with great ease, an enor- 
mous advance over any other therapy previously directed 
against this organism 

Individuals suffering from cystitis with prostatic hyper- 
trophy usually benefit greatly from the administration of small 
doses of sulfanilamide and the urine often becomes sterile 
However, there is little evidence 15 that its routine postopera- 
tive administration after prostatectomy will markedly reduce 
the incidence of bladder infections during this period 

In general, the cases included in this group, and also the 
instances of cystitis associated with diabetes and various de- 
bilitating diseases, can usually be controlled by the administra- 
tion by mouth of 1 gm of sulfanilamide every twenty-four 
hours for each 1000 c c of unne voided during that same 
period This dose may be safely continued for long penods of 
time and usually is not associated with toxic symptoms Per- 
manent cure is not to be expected unless the underlying struc- 
tural changes can be eliminated 

TOXIC MANIFESTATIONS 

The use of sulfanilamide in the treatment of infections of 
the urinary tract will be accompanied by all the usual and 
frequently described toxic side actions Cyanosis, headache, 
nausea, anorexia, and malaise will frequently be observed and 
do not contraindicate the continuation of therapy unless they 
are severe The development of marked anemia, dermatitis, 
fever, and agranulocytosis demand the immediate cessation of 
the drug and the administration of large volumes of fluid 
Cases with marked renal damage should be carefully observed 
and the concentration of the drug in the blood determined by 
chemical means, in order that too large amounts may not be 
permitted to accumulate in the body 

SUMMARY" 

1 Sulfanilamide is a useful addition to the armamentarium 
of drugs used m the treatment of infections of the urinary tract 

2 It is easily administered and senous toxic reactions are 
uncommon 
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o It is effective against almost all of the ordinary organ- 
isms isolated from the urine, especially Bacillus coll and Staph- 
ylococcus albus 

4 It frequently eradicates Bacillus proteus, an organism 
hitherto very difficult to attack successfully 

5 Doses of 2 to 4 gm, a day by mouth are usually ade- 
quate, and the urine need be neither concentrated nor acidified 

6 5 Sulfanilamide is most successful in treating acute infec- 
tions of the kidney -without permanent obstruction or a past 
history of infection 

7 The urine may be sterilized in many chrome infections, 
but there is great tendency toward relapse 

8 If marked structural abnormalities of the unnary tract 
are present, the urine can be sterilized in many instances and 
symptomatic rehef obtained in others, but no permanent cure 
is to be expected unless the underhung disease state can be 
corrected 

9 Sulfanilamide exerts the same toxic actions in these cases 
as in other conditions m which it has been administered 
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only to leave the other in large numbers B proteus is to be 
found as an infectious agent almost exclusively in this group, 
and frequently it can be eliminated with great ease, an enor- 
mous advance over any other therapy previously directed 
against this organism 

Individuals suffering from cystitis with prostatic hyper- 
trophy usually benefit greatly from the administration of small 
doses of sulfanilamide and the urine often becomes sterile 
However, there is little evidence 12 that its routine postopera- 
tive administration after prostatectomy will markedly reduce 
the incidence of bladder infections during this period 

In general, the cases included m this group, and also the 
instances of cystitis associated with diabetes and various de- 
bilitating diseases, can usually be controlled by the administra- 
tion by mouth of 1 gm of sulfanilamide every twenty-four 
hours for each 1000 cc of urine voided during that same 
period This dose may be safely continued for long penods of 
time and usually is not associated with toxic symptoms Per- 
manent cure is not to be expected unless the underlying struc- 
tural changes can be eliminated 

TOXIC MANIFESTATIONS 

The use of sulfanilamide m the treatment of infections of 
the urinary tract will be accompanied by all the usual and 
frequently described toxic side actions Cyanosis, headache, 
nausea, anorexia, and malaise will frequently be observed and 
do not contraindicate the continuation of therapy unless they 
are severe The development of marked anemia, dermatitis, 
fever, and agranulocytosis demand the immediate cessation of 
the drug and the administration of large volumes of fluid 
Cases with marked renal damage should be carefully observed 
and the concentration of the drug in the blood determined by 
chemical means, in order that too large amounts may not be 
permitted to accumulate m the body 

SUMMARY 

1 Sulfanilamide is a useful addition to the armamentarium 
of drugs used m the treatment of infections of the urinary tract 

2 It is easily administered and serious toxic reactions are 
uncommon 
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From the Department of Obstetrics and the Depart- 
ment of Bacteriology and Immunology of the Har- 
vard University Medical School, and the Boston 
Lying-in Hospital 

SULFANILAMIDE IK THE TREATMENT OF POST- 
ABORTIVE AND PUERPERAL STREPTOCOCCAL 
INFECTIONS 

Puerperal fever was clearly recognized as a disease entity 
by Hippocrates, Galen and Avicenna Very little, however, 
was known of its origin or nature until late m the eighteenth 
century, when two English physicians, White 1 and Gordon,' 
published reports suggesting that the disease was contagious 
In 1843, Oliver Wendell Holmes 3 read a paper before the Bos- 
ton Society for Medical Impro\ement entitled, “The Conta- 
giousness of Puerperal Feier," in which he pointed out clear!) , 
for the first tune, the transmissible nature of the disease Four 
rears later, m Vienna, Semmeln eiss* proied that puerperal 
fever was transmissible and therefore largely preventable B\ 
the introduction of a single procedure, i c , disinfection of the 
hands of all persons attending obstetrical patients, the mortal- 
ity rate from this disease was reduced by 75 per cent within 
one year Finally, m 1S79, Pasteur 1 first cultured strepto- 
cocci from cases of puerperal infection Although subsequent 
investigations have shown that other micro-organisms, such as 
the gonococcus, the staphylococcus, the pneumococcus, and the 
colon bacillus, are responsible for a certain number of puer- 
peral infections, the vast majority of severe infections have 
been found to be caused by the hemolytic streptococcus 

THE HEMOLYTIC STREPTOCOCCI 

The hemolytic streptococci form a heterogeneous group of 
closel) related organisms Brown® developed a system of clas- 
sification based on the degree of hemolysis exhibited by dif- 
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SULFANILAMIDE IN THE TREATMENT OF POST- 
ABORTIVE AND PUERPERAL STREPTOCOCCAL 
INFECTIONS 

Puerperal fever was clearly recognized as a disease entity 
by Hippocrates, Galen and Avicenna Very little, however, 
was known of its origin or nature until late in the eighteenth 
century, when two English physicians, White 1 and Gordon, 2 
published reports suggesting that the disease was contagious 
In 1843, Oliver Wendell Holmes* read a paper before the Bos- 
ton Society for Medical Improvement entitled, “The Conta- 
giousness of Puerperal Fever,” m which he pointed out clearly, 
for the first tune, the transmissible nature of the disease Four 
years later, m Vienna, Semmelweiss 4 proved that puerperal 
fever i\as transmissible and therefore largely preventable By 
the introduction of a single procedure, i c , disinfection of the 
hands of all persons attending obstetrical patients, the mortal- 
ity rate from this disease was reduced by 75 per cent within 
one year Finally, m 1879, Pasteur 1 first cultured strepto- 
cocci from cases of puerperal infection Although subsequent 
investigations have shown that other micro-organisms, such as 
the gonococcus, the staphylococcus, the pneumococcus, and the 
colon bacillus, are responsible for a certain number of puer- 
peral infections, the vast majority of severe infections have 
been found to be caused by the hemolytic streptococcus 

THE HEMOLYTIC STREPTOCOCCI 

The hemolytic streptococci form a heterogeneous group of 
closely related organisms Brown 0 developed a system of clas- 
sification based on the degree of hemolysis exhibited by dif- 
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ferent strains, in which he distinguished between those which 
produced no hemolysis m blood agar plates (gamma) and 
those which produced either partial (alpha) or complete (beta) 
hemolysis in the same medium The organisms commonlj 
known as hemolytic streptococci all belong in the beta cate- 
gory On the basis of a group antigen, designated the "C” 
substance, Lancefield 7 has divided the beta hemolytic strepto- 
cocci into nine different serological groups — A, B, C, D, E, F, 
G, H and K All human, pathogenic strains with rare excep- 
tions fall into group A, strains producing mastitis in cattle into 
group B, strains from milk and cheese into still other groups, 
etc Griffith, 8 by the technic of slide agglutination, has fur 
ther subdivided group A strains into some twenty-five distinct 
serological types A few types belonging to group A are path 
ogemc for man, and any type or strain can cause a vanety of 
streptococcal diseases 0 Commercial grouping and typing sera 
are available for diagnostic purposes, but so far, owing to the 
difficulty of producing streptococcal antibacterial sera commer- 
cially, there are no such sera for clinical use on the market 
When specific antibody is needed in the treatment of septic 
streptococcal infections, the only source available is the blood 
of an immune donor 10 11 

The hemolytic streptococcus produces at least five filterable 
exotoxms (1) hemolysin, (2) leukocidm, (3) erythrogenic 
toxin, (4) fibrinolysm, and (5) the “spreading factor” of 
Duran-Reynals 12 For the clinician, the erythrogenic toxin, 
which is responsible for the rash in scarlet fever, is of the 
greatest importance because it is capable of stimulating the 
production of a potent antitoxin in the animal body Although 
two toxins, A and B toxins, have been identified 13, u m eryth- 
rogemc toxin, it is neither type-specific nor disease-specific. 
There is no such thing as scarlatinal erythrogenic toxin as 
differentiated from the erythrogenic toxin of erysipelas The 
strain, Dochez N Y 5, most widely used in the production 
of commercial streptococcal antitoxin, elaborates both A and 
B toxins and stimulates the production of A and B anti- 
toxins Streptococcal (scarlatinal) antitoxin is, therefore, of 
value in treating the toxic manifestations of any streptococcal 
infection, regardless of the disease entity 

Hemolytic Streptococci in Puerperal Infections —The 
incidence of beta hemolytic streptococci m the vagina of 
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women during normal pregnancy is approximately 4 per cent 
In normal parturient women, the incidence of n/n/Zcwt hemo- 
lytic streptococci is even less, as shown by the work of smith, 
Paine, 17 Colebrook, 16 Hare and Colebrook, 10 and Lancefidd 
and Hate 20 Lancefield and Hare, for example, isolated only 
thirteen strams of beta hemolytic streptococci out of a senes • 
of 855 women cultured before delivery Only tuo of these 
thirteen strams were group A strains, and only one of the two 
resulted in puerperal sepsis Thus the incidence of group A 
strams m the human vagina before deliver}' is approximately 
0 25 per cent On the other hand, m patients with severe 
puerperal infections, almost 100 per cent of the strains isolated 
fall into group A 20 

These studies indicate that infection occurs immediately be- 
fore or after childbirth and that such infection is of exogenous 
origin Smce S to 10 per cent of normal, healthy people har- 
bor group A streptococci in their noses or throats during the 
winter months, the chief source of infection m these cases is 
obvious Direct evidence of this was furnished by Colebrook 21 
who, m an extensive survey, found that approximately 70 per 
cent of the strains isolated from patients with puerperal sepsis 
were the same type as the strams isolated from the nasophar- 
ynx of attendant contacts or of the patient herself This clear- 
cut demonstration of the exogenous origin of puerperal infec- 
tion emphasizes the necessity for flawless, aseptic technic and 
adequate masking in the delivery room 


SULFANILAMIDE 

The curative effect of prontosd on hemolytic streptococcal 
infections in mice was first demonstrated by Domagk 22 m 1935 
His results were immediately confirmed by Lexaditi and Vais- 
man, 2S and a short time later the Trefouels, Nitti and Bovet 21 
reported that the active principle in prontosil and other related 
compounds was para-aminobenzenesulphonamide, now com- 
monly known as “sulfanilamide ” With this drug they ob- 
tained, m mice and rabbits, results fully as good as those 
obtained with prontosd 

r ,T he ^ arlj< ~ t chrucal trial of sulfanilamide was made bv 
Colebrook and Kenny- 1 m 1936 In a senes of thirty-eight 

dSL PUer L EepS * trealed ™th Prontosd, only three 
deaths occurred, giving a case fatality of 5 per cent as com- 
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pared with a previous case fatality of 22 8 per cent All but 
two of the strains isolated from the patients in this series were 
group A strains These same authors, 20 a short time later, re 
ported an additional twenty-five cases of puerperal sepsis 
treated with either prontosil or sulfanilamide in which no 
deaths occurred All the patients in this series were infected 
with group A streptococci, with one exception, and six of the 
twenty-five had bacteremia (23 per cent) 

In 1937, Colebrook and Purdie 27 reviewed the results of 
the treatment of 106 cases of puerperal fever with sulfanil 
amide and showed a striking reduction in the case fatality, 
from 22 8 per cent for 495 cases in the preceding five years, 
to 8 per cent for the treated group One hundred of these 
patients were infected with hemolytic streptococci, ninety-two 
of which were group A strains, three were Infected with an 
aerobic streptococci, and three with staphylococci Two of 
the three patients with staphylococcal infections recovered, 
whereas all three of the patients from whom anaerobic strep 
tococci were isolated died Among the fatal cases infect 
with hemolytic streptococci, a group B strain was isolated in 
one instance and group G strains m two instances Twent} 
two of the 100 patients with hemolytic streptococci had bac- 
teremia Of these, six died, giving a case fatality of 27 3 per 
cent as compared with that of 71 per cent m eighty-two un 
treated bacteremic cases which occurred during a three-year 


period prior to the advent of sulfanilamide 

Lane-Roberts, 28 in a recent official report, presented a 
statistical analysis of all the cases of puerperal streptococci 
infections which have been admitted to Queen Charo e 
Hospital m London over a seven-year period The made "fL 
of streptococcal infection during that period has been 1 in . 
cases admitted to the hospital, as compared with 1 m 1 3 
cases on “district ” The average case fatality m 500 cas > 
which occurred before sulfanilamide therapy ivas employ > 
was 22 6 per cent Since the advent of sulfanilamide, 
cases treated with the drug showed an average morta i > 
of 5 3 per cent, and m 1938, out of over one hundred treaie 
cases, there were four deaths, representing a mortality o 


little less than 4 per cent 

The work of Colebrook and his co-workers has been c 
firmed by other investigators 29 20 21 and, even if one allows 
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a slightly diminished seventy in streptococcal infections yithm 
recent years, there is little doubt that sulfanilamide is of defi- 
nite therapeutic value in puerperal sepsis In view of the re- 
port by Hoare 32 on the prophylactic effects of the drug, its use 
as a protective measure in cases in which the risk of infection 
is great (prolonged and difficult labor, operative interference, 
upper respiratory 7 or other infection at the time of delivery, 
etc.) is indicated 


FACTORS INFLUENCING RECOVERY FROM HEMOLYTIC 
STREPTOCOCCAL INFECTIONS 

In the production of disease by any micro-organism two 
factors are involved, namely 7 , the virulence of the organism and 
the resistance of the host The virulence of the hemolytic 
streptococcus is determined by 7 its ability 7 to invade the host 
and multiply in the tissues, and by its capacity to elaborate 
toxins within the body Toxicity and invasiveness are sepa- 
rate attributes of this organism While some strains are both 
highly toxic and invasive, many strains are predominantly one 
or the other Depending upon which element, the toxic or the 
septic (invasive), predominates, the clinical picture is primar- 
ily one of a toxic or septic character 

The resistance of the host to invasion by the hemolytic 
streptococcus depends upon an ability 7 to destroy the organism 
and to neutralize its toxins The ultimate mechanism of de- 
struction of gram-positive cocci is that of phagocytosis plus 
intracellular digestion Phagocytosis of virulent streptococci 
by human leukocytes depends upon the sensitizing action of 
specific antibacterial antibody 33 Streptococcal exotoxins are 
not influenced by 7 antibacterial antibody 7 and require antitoxin 
for their neutralization 

The mechanism of infection and recovery m streptococcal 
disease is determined by the factors mentioned above In local 
infections with organisms of low virulence, for example, re- 
covery takes place through fixation of the infection at the local 
site without the development of circulating antibodies Local- 
ized puerperal or post-abortive infections, in which the infect- 
ing strains are relatively avirulent, tend to remain confined to 
the uterus by the process of inflammatory fixation Organisms 
of such low invasive power do not produce an antibody re- 
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sponse m the body, nor is antibody necessary, in general, for 
recovery from such mfections Treatment of infected abor 
tions caused by non-invasive streptococa should be the treat 
ment of any local infection, t e , drainage and removal of the 
focus of infection plus general supportive measures If the 
infecting strain m such a case should, however, be a group A 
organism, sulfanilamide should be given preoperatively as a 
safeguard against a sudden increase m its virulence 

In local plus invasive mfections with highly virulent strains 
(with or without bacteremia), recovery occurs by local fixation 
plus the development of immune bodies In invasive strepto- 
coccal infections during pregnancy or the puerpenum, highly 
virulent organisms rapidly invade the tissues and ultimately 
enter the blood stream unless the infection is controlled before 
bacteremia occurs Recovery in such cases occurs by the proc- 
ess of local fixation plus the development of immune bodies 
In untreated cases, if the organism is highly virulent and the 
patient possesses no antibodies to it, invasion of the blood 
stream takes place very rapidly and death results If, in un 
treated cases, the infecting strain is moderately virulent and 
the patient possesses some antibody to it, local fixation may 
hold the infection m check until sufficient antibody is devel 
oped to prevent bacteremia or to control it if it occurs 

Although the mode of action of sulfanilamide is still not 
known, its bacteriostatic effect (in vitro and in vivo) on all 
types of group A streptococci has been demonstrated by manv 
investigators Whatever the mode may be, it acts on the or- 
ganism in. such a way as to enable the defense mechanisms of 
the body to overcome the infection The drug, moreover, 
seems most effective against highly virulent strains, 2 '' aviru 
lent ones being, in many instances, relatively insusceptible to 
its action * 

With the foregoing considerations m mind, it is now pos- 
sible to outline a rational method of treatment of post-abortive 
and puerperal streptococcal infections 

TREATMENT 

Sulfanilamide — If the patient shows signs and symptoms 
of infection and/or beta hemolytic streptococa are present in 
* The drug should, houcxer, be tried in chronic infections in vicn of t!> c 
excellent results obtained b> Purdjc and Frj 11 
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cemcal or intrauterine* cultures, sulfanilamide should be ad- 
ministered as follows The initial dose should be 0 3 gm y 
gr ains ) per 10 pounds of body weight Following the mitia 
dose 0 6 gm should be given every four hours until a total o 
6 to’ 8 gm (for an adult of average weight) have been given 
in the first twenty-four hours Thereafter, a daily maintenance 
dose of 4 to 6 gm should be given 

The concentration of sulfanilamide in the blood should be 
determined 36 within twenty-four hours after therapy is started 
Following this, the blood level should be checked at daily in- 
tervals until the concentration of the drug is maintained stead- 
ily at a level of 10 to IS mg per 100 c.c When more or less 
constant, the blood level probably need only be checked ever}' 
two or three days 

Therapy should be continued until signs and symptoms of 
the infection have been absent for four or five days Red and 
white blood counts, as well as hemoglobin determinations, 
should be done within the first twelve hours after treatment is 
begun and thereafter at dady intervals If signs of an acute 
hemolytic anemia or a marked agranulocytosis should develop, 
the drug should be stopped at once The milder toxic symp- 
toms, such as cyanosis, fever, dizziness, nausea, etc , rarely 
require any lowering of the dosage of the drug Whether or 
- not sodium bicarbonate should be administered together with 
the drug is still a disputed question, but until definite evidence 
to the contrary is presented, 1 gm of bicarbonate should be 
given for every gram of sulfanilamide as a safeguard against 
acidosis 

With regard to the use of sulfapyndine, M & B 693 and 
other related compounds m puerperal infections, there is no 
■ evidence to indicate that they are more effective therapeutically 
than sulfanilamide Since the toxic effects of these compounds 

* Lochial cultures ait ol no value in establishing a laboratory diagnosis, 
esptaalh in casts where specific therapy is dependent on the nature of the’ 
infecting organism For this reason, all cultures in cases of suspected puerperal 
or post-abortive infections should be taken directly from the uterus by means 
of the Little 0 tube Direct smears are of little value except in making a 
presumptive diagnosis, and therapy, therefore, cannot be based on them If 
streptococci infection is suspected from clinical evidence, sulfanamide should 
.... * > mmed »‘dy A blood culture should always be taken brjorc sul- 
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are more marked, sulfanilamide is the agent of choice in these 
infections 

I m mu n e Transfusion 10, 11 — Although sulfanilamide is 
effective against all types of group A streptococci, not all 
strains are equally susceptible to the action of the drug Some 
strains are completely resistant (anaerobic ones especially), 
while others seem to require specific antibacterial antibody in 
addition to the drug for their destruction S7 - 38, 80 For this 
reason, blood transfusion from an immune donor is a valuable 
adjunct to sulfanilamide under the following conditions 

In non-bacteremic, group A infections, sulfanilamide alone 
should be effective, but if no clinical response to the drug is 
apparent after forty-eight to seventy-two hours of treatment, 
immune transfusion is indicated — even m the absence of a 
positive blood culture In bacteremic, group A infections, the 
antibody content of the patient’s blood against her ovm or 
gamsm should be determined 10 > 11 If little or no antibody is 
present, 300 to 400 c c of immune blood should be given The 
antibody content of the patient’s blood should be determined 
twenty-four hours after transfusion If the phagocytic index 
is not increased at that time, immune transfusion should be re- 
peated at daily intervals until there is a significant antibody 
response 

With regard to the selection of donors, since small amounts 
of antibody seem to be highly effective in conjunction with 
large doses of sulfanilamide, 40 time can be saved by doing the 
following routinely Type ten donors and out of these select 
the ones having the highest phagocytic indices relative to the 
patient’s index Thereafter, transfuse as often as necessary 
with blood from this group 

Erythrogemc Antitoxin — In the presence of marked 
symptoms of toxemia (cutaneous rash, sustained elevation of 
temperature, persistently rapid pulse), as m puerperal scar- 
latina, erythrogemc antitoxin should be given The dosage 
will vary with the seventy of the case, but m the average case 
8,000 to 12,000 units should be given 

The use of antitoxin should, however, be limited to defi- 
nitely toxemic cases, because there is no evidence to indicate 
that it has any effect on the organism itself It cannot, there- 
fore, be expected to be of value in the treatment of septic, in- 
vasive streptococcal infections Any reduction m case fatality' 
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m puerperal fever which Lash 41 obtained by the use of his “con- 
centrated streptococcus (hemolytic) antitoxic serum could 
probably be explained on the basis of the unusually high in- 
cidence of toxemia (72 per cent in the treated group, 54 per 
cent in the control group) m his series There is certainly no 
clear-cut evidence presented which would indicate that the 
antitoxic serum influenced the septic features of the disease, 
although it is difficult to analyze the material presented be- 
cause of the numerous discrepancies between the tables and the 
text The variation m the seventy of streptococcal infections 
from year to jear, however, is such that an analysis of a small 
group of cases over a ten-year penod can have no statistical 
significance 

Illustrative Cases — The following case reports will serve 
to illustrate some of the points just presented 

The first patient, a twenty-four-> ear-old para II, was admitted to the 
Boston Lying-in Hospital at term with a diagnosis of sinusitis Three day s post- 
partum she dec doped a septic metritis Group A, mucoid, virulent hemolytic 
streptococci were isolated in pure culture from the vagma, nose and throat. 
Sulfanilamide therapy was begun (SO grains per da> ) Because the patient s 
initial response to sulfanilamide was unsatisfactory, and because her blood 
contained very httle antibody to the infecting strain, immunotransfusion was 
advised Four immunotransfusions were given, together with SO gram daih 
doses of sulfanilamide Fi\e dais after the onset of the infection, the tem- 
perature reached norma] From then on, the patient convalesced rapidly to 
complete recovery and was discharged from the hospital nineteen dnvs post- 
partum 


The second patient, a thirty -re\en-year-old pnmipara, was admitted to 
the Boston Lying-m Hospital at term with a diagnosis of heating pulmonan 
tuberculosis \ad-fast infection had been first diagnosed three and one-half 
sears before admission, and sanatorium cart had been instituted Following 
a thirtv-iour hour labor, a mid-forceps delicen was performed and because 


the placenta failed to separate, manual removal was done Six davs post- 
partum, the patient’s temperature rose to 104 4.'’ F Physical examination of 
the chest suggested renewed activity of the tuberculous process at the right 
apex For this reason, uterine and blood cultures were not taken until three 
days later Sulfanilamide, m 100 gram dally doses, was started at this time. 
On the sixth day after the first elevation of temperature, group A, virulent 
hemolytic streptococci were isolated in pure culture from the uterus and the 
blood stream Because of the bacteremia, the antibody content of the patient’s 
blood was determined. It was found that the patient possessed no demonstrable 
antibody to her own organism In view of this fact, together with the fact 
that the patient continued to be severely a m spite of sulfanilamide theram 
immunotransfusion was advised Three immunotransfusions were given and 
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sulfa nil a mi de was continued Seventy-two hours after the first unmunotrau- 
fusion, the patient’s temperature reached norma] and the infection suhsute! 
The patient made a rapid and uneventful recovery and was discharged iron 
the hospital twenty-sir days postpartum 

The chief clinical and bacteriologic findings in this las! 
case are summarized m Table 1 Attention is called to the 

TABLE 1 


(Taken frost Chandler and Janeway 11 ) 


Day 

of 

dis- 

ease 

Condition of 
patient 

Sulfanilamide. 

Immunotransfusions 


No.o(btc 

Dosage 

Blood 

lesrl 

Amount 

Phagocytic 
titre of 

titre of 
patient.* 

per ex. of 
patient i 
Wood. 




mg 


donor • 


1 

Onset Tempera 
ture 104 4* F 







2 

Dyspnea fever 








prostration 







3 

Condition un 








changed 







4 

\ ery septic blood 








culture t liken 

66 






5 

No improvement 

SJ 






6 

Worse Oxygen 








tent Blood cul 
ture reported 

positive 


72 





7 

Condition un j 








changed. 

6 6 






8 

Stuporous Blood 





0 - 0%-2! 



culture taken 

66 

3 1 




9 

Better after trans- 








fusion 

1 66 

44 

600 

1 4-1-24% -25 



10 

1 Improving Blood 

II 






culture reported 
negative 

II 

8 0 

5 9 

500 

25-2499-25 

61-20%-25 

20000 

11 

Improving 

8 0 

3 9 

500 

35-l6%-25 



12 

Temperature nor 
mal 

8 0 

6 4 



254-5691-25 

300000 

13 

Temperature nor 
maJ Soft diet. 

8 0 

8J 





14 

Temperature nor 
mal Out of oxy 








gen tent 

66 

4 1 





15 

Cons alescing 








rapidfj 

66 






16 

Con\ aleicing 








rapidly 







17 

Cons alesci ng 








rapidly 








• The first figure indicates the number of intracellular cocci counted the second figure the I** 
centage of cells containing coca the third figure the number of cells counted 


striking response to immunotransfusion, as evidenced by t c 
immediate rise m the phagocytic titre and the killing power 
of the patient’s blood It should also be noted that the con- 
tent of antibody in the donors’ sera, as indicated by th 0 '’ 
phagocytic titres, was not very great, and yet it was sufficien 
to produce excellent therapeutic results It would appear, then, 
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that the use 0 ! sulfanilamide and unmunotransfusion is a 
method of great value m the treatment of puerperal sepsis, 
especially m those cases in which the infection is not con- 
trolled by the administration of sulfanilamide alone. 

It will tie noted that m the preceding outline of treatment 
of streptococcal infections, reference was made only to the 
treatment of group A strains There is at present very little 
clinical or experimental evidence regardmg the susceptibility 
of non-group A strains to sulfanilamide Preliminary results*' 
on group B, C and G infections m mice seem to warrant fur- 
ther trial m human infections Infections of the urinary tract 
with group D strains are not influenced by the drug 1 ' Like- 
wise, nothing is known about immune transfusion m the case 
of non-group A strains, but immune transfusion would theoret- 
ically be desirable in the presence of bacteremia with a low 
antibody titre, if an immune donor could be found 

SUMMARY 

1 The role of beta hemolytic streptococci m post-abortive 
and puerperal infections is described and the importance of 
prevention m such infections is emphasized 

2 The results of sulfanilamide therapy in puerperal infec- 
tions are presented 

3 The indications for the use of immune transfusion and 
erythrogenic antitoxin in conjunction with sulfanilamide ther- 
apy are discussed 


A portion of this material appeared m an article by C A 
Chandler and C A Janeway in the American Journal of Ob- 
stetrics and Gynecology, 38 187, 1939 

The author wishes to express appreciation to Dr Chester 
Keefer for advice in the preparation of this manuscript 
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DIAGNOSTIC PROCEDURES IN ALLERGIC DISEASES 
AND THEIR INTERPRETATION 

In any given case, what is it that leads one to think of 
allergy in the first place? Of course, when the patient himself 
asks about hay fever, asthma, or mentions the hives, the ttam 
of thought starts easily But what about the other cases with 
obscure headaches, with peculiar abdominal symptoms evi- 
dently of considerable seventy but unexplained by any of the 
common clinical and laboratory examinations? What about 
the peculiar skin rashes, the purpuras, the erythemas and the 
eczemas for which there is no obvious explanation? So far, at 
least, we have no i ery direct objective method by which the 
question of allergy can be ruled m or out in any arbitrary 
fashion, but on the other hand a good deal can be done by 
evidence which is indirect and circumstantial, that is to say, 
as provided by the history There are several points 

First, the symptoms must be explained by a pathology 
characterized by a contraction of smooth muscle, a stimulation 
of glands, or an increased permeability of capillaries resulting 
m localized edema Second, the cluneal evidence of allergy is 
rarely single, for the typical patient usually has other symp- 
toms which depend upon the same background The nature of 
the abdominal pain becomes much easier to understand so soon 
as a few urticarial lesions appear With the migraine may go 
a story of typical hay fever, either in the past or the present, 
and with the purpura goes perhaps a story of violent reactions 
when certain foods or drugs are taken The presence of “other 
allergy” is one of the important catena Third, members of 
the family, either the parents or the children, may have allergy, 
and then finally, with allergy goes the finding of positive skin 
tests and the finding of an increase m the eosraophile cells m 
the blood These dungs constitute the entena of allergy 

1143 
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Meantime, the history is all important, as said It may be 
easy to show that the peculiar symptoms depend directly upon 
the eating of strawberries or lobster Recurrent colds, which 
trouble the little boy a good deal and trouble his mother much 
more, may be shown to depend upon the family cat, especially 
if it can also be shown that the colds disappear when the boy 
goes away from home But more important, the history must 
show that the reaction in whatever tissue is a transient tem 
porary reaction which is quite capable of disappearing so that, 
in the interval, the patient has no symptoms Kline and 
Young 1 have done well to describe the condition aptly as “re 
versible ” The history will be discussed in greater detail later 

SKIN TESTS 

Skin tests are the exciting and dramatic part of the allergic 
study They result in reactions of the immediate urticanal 
variety which appear within twenty minutes after the test is 
applied The other kind of skin test which produces a de- 
layed, inflammatory, tubercuhn-hke reaction is elicited usually 
by bacterial products, and although it also is called allergy, it 
will not be discussed here 

Immediate reactions are characterized by an urticanal 
wheal which develops because of the outpouring of fluid from 
the capillaries of the skin, so that a definite swelling is pro 
duced which increases rapidly in size, has sharply defined ad- 
vancing borders, and is surrounded by a pink erythema Such 
reactions develop easily when the specific substance is brought 
into contact with the broken skin of a sensitive individual 
In most cases, the scratch method is quite sufficient to dem- 
onstrate a positive reaction, but sometimes the degree of sen- 
sitiveness is so slight that the more delicate mtradcrmal method 
must be used 

With both methods, and particularly with the latter, there 
are technical difficulties which may interfere with proper inter- 
pretation The intradermal test is about 100 times as delicate 
as the scratch test, so much so that unless great precaution is 
taken to keep the extracts pure, clean and quite separate from 
one another, chemical contamination of the different test mate- 
rials occurs easily Since Simon and T made a study of the 
technic in 1935, we have learned the importance of using a 
separate syringe for each of the extracts to be tested, and 
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some authors go so far as to require that the syringes must be 
kept alwavs separate and assigned permanently each to a single 
extract regardless of the need for Dashing and resterilization 
uv the meantime In case the technic is good and all the 
apparatus is dean chemically as well as bactenologicallv, the 
interpretation of results is not too difficult 

The recording of skin tests is important “If the test is 
worth doing, it is north recording properly " Some authors 
record their results by a senes of plus signs or zeros To 
each author, his signs mean something at that time, but will 
the record mean the same thing five years later? How much 
more accurate, how much more graphic, and how much easier 
to interpret, it is to have some sort of reproduction or diagram 
to indicate the approximate size of the wheal and erythema 
observed Whether these diagrams are made by actual photo- 
graph or by tracing with blotting paper or by approximate 
freehand drawings makes little difference They record what 
is seen and then the record can be interpreted at any time 
In the great majority of cases, the skm tests are quite satis- 
factory By history, the patient is sensitive to cat, to egg, or 
to ragweed, for example, and usually the corresponding test is 
positive as expected, and the other tests are negative as also 
should be expected But, unfortunately, there are exceptions 
Discrepancies m the results of skin tests are common and 
important. They occur m two directions First, one finds 
many positive tests without any symptoms to go with them 
The patient has hay fever in August and September and main- 
tains that he has no trouble in June or July, and yet it often 
appears that the skin test to grass pollen is often larger than 
the test to ragweed Tests to orns powder, kapok, feathers, 
as well as to various foods, are frequently' observed, and yet 
the patient knows he has no symptoms from any of these ar- 
ticles and a study of the environment shows that he is not 
exposed to any of them Incidentally, positive skm tests are 
observed occasionally' m so-called normal “non-allergic” indi- 
viduals 

The reasons for these discrepancies are several, but an im- 
portant one is that many positive tests represent the past his- 
tory rather than the present illness The ragweed patient has 
no early hay fever now, but he recalls that as a boy he did have 
trouble from the grasses m June and July The woman who 
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uses no face powder nowadays, recalls that some years ago sbe 
had a stuffy nose and was using powder containing orris root 
at that tune 

Negative skin tests are found when the patient “ought to 
be” sensitive according to his clinical story This is the other 
great discrepancy, and unfortunately it is not so easy to prove 
However, one or two cases have suggested a possible answer 
A young man began to have hay fever in early May, at the 
time when the tree pollens were in the air His tests were 
negative, no treatment was given, and his symptoms continued 
until the tree pollens subsided, as shown by the symptoms of 
other patients The next year, however, his tests were positive 
to birch and oak, and m the third year, these positive reactions 
were still larger In his case, it was evident that sensitiveness 
had developed in the nasal mucous membrane first and in the 
skin later There was a variation m the degree in which dif- 
ferent tissues were sensitized Possibly this finding may be 
correlated with the known variations m the location of sen- 
sitiveness, which variations may very well account for the fact 
that some people have asthma while others have hay fever, as 
the important symptom of pollen allergy 

This variation in the sensitiveness of different tissues may 
be brought out by comparative tests of different kinds made 
simultaneously but with the same allergens When the scratch 
tests are negative, the intradermal method sometimes gives 
positive results This is not uncommon Other methods are 
eye tests in which a drop of strong extract, or sometimes a few 
grams of the whole pollen itself, are carefully inserted in the 
conjunctival sac Another variation is the nasal test, accom- 
plished m one of two ways One can have a battery of atom- 
izers and spray the patient’s nose with increasing dilutions, 
noting the level at which the sneezing reaction will begin, but 
an easier method is this With a flat toothpick, a small amount 
of pollen is held in front of the nostril and the patient is in- 
structed to breathe in At that moment, the toothpick is 
tapped and the pollen is seen to fly into the nose, where it is 
distnbuted in a more or less “normal” fashion Such a crude 
nasal test is rather drastic and in our clinic is used chiefly to 
exclude a pollen sensitiveness, since it would seem inevitable 
that if such a method failed to elicit symptoms, the patient 
could not possibly have a clinical sensitiveness to that sub- 
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stance, and so corresponding treatment would obviously be 
useless In a few cases, reactions have been observed m the 
eye or in the nose when skin tests were negative 

If now such important discrepancies in tests and symptoms 
exist, what right have we to lay great stress and importance 
upon, each of the positive and negative skin tests as may be 
found? Is it not quite apparent that our shin tests can be inter- 
preted only in the light of a good history, which may be ampli- 
fied perhaps by whatever clinical experiments may be neces- 
sary? If the skin tests and the history will go together, that, 
of course, is ideal The diagnosis is confirmed and the whole 
setup makes sense 

When, however, discrepancies between history and tests 
occur, they must be checked either by using a different method 
of testing, by testing the patient at another time, by reviewing 
the history, or by devising some sort of clinical experiment 
which will tend to throw that patient’s test in or out of prac- 
tical clinical consideration. Weak extracts, irritating extracts, 
dirty synnges and dull needles must all be taken into account 
The proper testing of patients is not always an easy matter 
and the proper interpretation of any test requires a little ex- 
perience and a great deal of common sense 

Incidentally, a practical point m the way of clinical experi- 
ment concerns limiting the number of substances to which the 
patient is exposed For instance, the possible importance of 
avocado pears, nutmeg, or watercress salad can be excluded by 
restricting the food intake to a few simple articles chosen to 
give an adequate maintenance diet and a moderate variety, 
and yet consisting only of those foods to which the skin tests 
are quite negative If the patient is no better on this “Eat 
Nothing But’ diet, the other foods are excluded automatically 
In the same way, kapok, feathers, animals, and other sources 
of domestic dust can be excluded by simple clinical experiment 
Patch tests are designed to hold the test substance in pro- 
longed contact with the unbroken skin Contact dermatitis is 
another illustration of sensitiveness localized to a particular 
tissue -the skin Powders and solutions, either watery or oily 
m small quantity, are covered with a small square of cello- 
phane and then held on the arm or thigh with adhesive A 
positive reaction is a small reproduction of the original lesion 
as in poison ivy, for example ’ 

VOU 
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“Reagms” are antibodies of a special kind, characteristic 
of allergy They are demonstrated by injecting a small quan 
tity of the patient’s blood serum into the skin of a normal re- 
cipient, and then testing the prepared sites with a dose of the 
specific extract injected precisely into the same spot Advan- 
tage has been taken of these antibodies in testing by the so- 
called indirect method, introduced originally by Walzer 3 For 
the child or infant who is too sick or too unruly for direct tests, 
his blood can be drawn, the serum separated, and then this 
serum injected into a series of sites m the mother’s skm In 
twenty-four hours, these sites in the mother are tested, the 
results being controlled by similar tests on her untreated skin 
The method is not used m our chmc for diagnosis, although 
the study of reagms has given much information on the mech 
anism of allergy 

OTHER DIAGNOSTIC MEASURES 

Physical Examination. — This is always important Per- 
haps the patient’s asthma is after all merely a manifestation 
of heart disease or of tuberculosis Tumors of the bronchial 
wall can cause asthma, and we have seen a gumma of the 
larynx causing asthma Such cases are rare, of course, but 
they may occur Incidentally, the cause of asthma may often 
depend upon something wrong with the patient as a whole, and 
the so-called “allergist” must always and also be a doctor in 
every sense 

Special Examinations — Special investigation is made of 
the nose and throat Just as the laryngologist ought to know 
a little about allergy and be ready to recognize hay fever, so 
the internist interested in allergy should be able to look at the 
nose and throat He can see the color and character of the 
nasal mucous membrane — whether it is pale and boggy or 
normal He can see if the septum is straight and whether it 
is obstructive He should be able to recognize polypi, and by 
a small light in the mouth, he can perform a crude transillumi- 
nation which will give him a fair idea of the presence or ab- 
sence of lesions in the sinuses and so can help him decide on the 
need for referring the patient to the laryngological expert 
Hansel 1 has taught us to look at smears of the nasal secretion 
for eosinophiles, saying that in hay'- fever and m vasomotor 
rhinitis due to specific dusts, eosinophiles comprise a high pro 
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portion of all the cells present, whereas m infectious processes, 
potvnuclears predominate and eosmophiles are rare 

The technic of studying nasal smears is not difficult borne 
of the secretion can be removed by a platinum loop, or e 
patient can blow his nose into the cellophane covering of a 
cigarette package, and then against a black background, parts 
of the secretion can be selected and smeared on a cover glass 
After drying, the glass can be stained with Wright’s stain and 
examined exactly like any ordinary blood stain Sometimes 
such smears give very helpful information 

The Leukopenic Index. — In 1936, Vaughan" believed he 
could demonstrate that when a patient sensitive to a certain 
food, ate that food, the total number of leukocytes in his blood 
fell sharply within from thirty to sixty minutes, whereas if the 
same person ate other foods to which he was not sensitive, then 
the leukocytes tended to nse instead of fall Even though the 
method is laborious and time-consuming, Vaughan believed it 
helped him in his diagnoses 

Other workers, however, have not been able to confirm 
these results Loveless, 0 working in Cooke’s clinic, investi- 
gated the problem with great care She took blood smears on 
patients who were known to be very' sensitive to foods and 
then persuaded them to eat small amounts of the offending 
substance Blood smears were examined before and at short 
intervals after eating In each case, as many as S00 white 
cells were counted She found, however, that whereas some of 
the leukocyte curves seemed to fall off, others actually rose, 
and so she was bound to conclude that the method was unre- 
liable More promising perhaps is the recent finding of Madi- 
son and Squier 1 that there is a rise in the total number of 
eosmophiles in the blood when a person eats a food to which 
he is sensitive A complete study has not been made as yet, 
but the experiments are on the wav Meantime, it is recalled 
that fifteen years ago, in 1924, Talbot s told the writer that 
small babies developed an increase m the number of eosino- 
phde cells m their blood at the time of changing from breast 
milk to cow’s milk 

The Clinical History —Less dramatic than objective find- 
ings but always of greater practical importance is the clinical 
history of the case, and on the whole it is true that with a good 
history one can often make a satisfactory diagnosis, while 
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without a good history one can accomplish but little As de- 
scribed m a former article , 0 there are several “tricks” in the 
taking of an allergic history The whole subject is of such 
great practical importance that it is proper to review these 
“tricks” here 

The first “trick” is to use dates The date may be the 
most important fact about the onset of the original attack 
How long did it last and when did it end? When came the 
second attack and what has happened since then? One must 
try to explain not only why the attack began, but also why it 
ended Was there a change m residence, an mtercurrent in- 
fection, an operation, or even a treatment with a good tem- 
porary result? To ask for the date will help the patient to 
recall the details 

The second “trick” is to account for all the time If m a 
disease lasting five or ten years there was an interval of free- 
dom lasting perhaps for a year or perhaps only for a few 
weeks or months, the fact is important and one should try to 
explain it 

The third “trick” is a by-product of the other two Ob- 
viously, the systemic and chronological account of the changes, 
the ups and downs m the asthma, is more important than a 
study of details of the symptoms Pam m the chest, the old 
question of difficulty m inspiration versus expiration, the mat- 
ters of sneezing and of nasal obstruction, are all important, 
of course, but they are less important than the dates on which 
the various attacks began and the other dates on which they 
ended If the whole story can be reviewed and set down m 
this way, the dates themselves will throw important light on 
the probable cause of trouble 

It is the history and its interpretation which constitutes the 
best and most important diagnostic procedure in allergic 
disease 
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CONSTITUTIONAL REACTIONS IN HAY FEVER 
THERAPY 

The constitutional reaction is the one great hazard in the 
specific treatment of hay fever Its importance cannot be 
overestimated, and the understanding of its symptomatology, 
causes and therapy are absolutely essential to the proper man- 
agement of this widespread malady Early recognition and 
adequate treatment of such reactions may occasionally sa\e 
life, whereas a few simple precautions may prevent their 
occurrence 

By constitutional reactions are meant those untoward 
events which occasionally follow the administration of pollen 
extracts, these reactions are distinct from the usual local reac- 
tion of redness and swelling at the site of injection, and they 
may be attnbuted directly to an excessive rate of absorption 
of the pollen extract 


SYMPTOMS 

The symptoms are easily recognized Cooke 1 has enumer- 
ated the usual symptoms as coryza, asthma, urticaria, eryth- 
ema, pruritus, edema, and cough Under infrequent symp- 
toms he lists glandular enlargement, headache, fever, nausea, 
diarrhea, acute abdominal pain, dysmenorrhea, svneope, and 
cardiac collapse 

Burrage and Restall 2 reported a case m which drowsiness 
occurred twenty-five minutes after the dose, this was followed 
by coryza, twitching of the eyes, weakness, vertigo, svneope 
and cramphke right upper quadrant abdominal pain Lamson 3 ’ 
described a case in which there was flushing of the face 
athetosis, and inspiratory difficulty two to three minutes after 
the dose with death seven minutes later Waldbott 1 reported 
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a case with coryza, urticaria, and dyspnea following the in- 
jected dose in thirty seconds, in the absence of a local reaction, 
and with death in 120 seconds in spite of the administration 
of epinephrine Dahl 5 has reported another fatality after a 
dose of pollen extract 

Rackemann 0 has described three forms of general reaction 
The first begins with suffusion of the eyes, nose, and face, with 
edema and coryza, and after a few minutes, an urticaria which 
spreads over the whole body The second form begins with 
extensive redness and swelling at the site of injection, this 
spreads over the arm and chest and soon involves the entire 
body, and is followed by coryza and asthma The third form 
is less common and simulates the collapse of an acute abdom- 
inal emergency, with nausea, vomiting, pallor, abdominal pain, 
and cold moist skin 

Waldbott and Aschcr 7 reported a case in which an injection 
of pollen extract was followed m twenty seconds by a strange 
taste in the mouth, tingling around the heart, dyspnea, and 
collapse of such severity that the patient became pulseless and 
recovered only after forty-five minutes In this case no ur- 
ticaria at the site of injection, or generally, was observed 
Walter’s 8 patient developed sneezing attacks within ten sec- 
onds after the dose was given, and m five minutes went into 
shock with a systolic blood pressure of 80 millimeters of mer- 
cury, a scarcely palpable pulse, cyanosis, and asthma lasting 
two hours 

Lamson, 3 in a study of sudden death associated with the 
injection of foreign substances, termed these conditions “an- 
aphylaxis-hke” reactions He said, “It would seem that the 
pattern of the anaphylaxis-like response is, m a measure at 
least, predetermined by the type of reaction typical to that 
individual ” 

In other words, the clinical picture of a constitutional re- 
action in a patient with hay fever is generally dominated by 
sneezing, itching of the eyes, nose and mouth, lacrimation, 
conjunctivitis, chemosis, nasal obstruction, and a profuse 
watery nasal discharge Asthma is more often part of the clin- 
ical picture in those patients who have had asthma, and so on 

Our clinical experience has agreed with Lamson’s The 
large majority of our hay fever patients with constitutional 
reactions have predominantly had symptoms of severe hay 



REACTIONS IN BAA I EVER THERAPA 


1257 


{ever Following the injection of pollen extract, after an in- 
terval of from five to twenty minutes, these patients have 
complained of itching of the face, palms, and sometimes of 
the whole shin, flushing of the face, and frequent paroxysms 
of sneezing with lacnmation and conjunctivitis, profuse watery 
nasal discharges, and swellings of the nasal mucous mem- 
branes, eyelids and face Local swelling, marked by itching 
and redness about the site of injection of from 4 to 6 inches 
m diameter, with occasionally erythema and edema involving 
the whole arm, was found frequently but was not always asso- 
ciated with general symptoms Asthma was a common but 
less frequent finding than generalized urticaria Asthma oc- 
curred more often m constitutional reactions of previously 
asthmatic patients Weakness, drowsiness, headache, abdom- 
inal pain, and metrorrhagia have been seen infrequently 
Collapse, with a low blood pressure, cold moist skm, and pros- 
tration, has been a rare finding 

Cooke has stated that the seventy of the symptoms m con- 
stitutional reactions is in direct proportion to the brevity of 
the time of onset The sooner the reaction occurs, the greater 
is the danger of fatal result We have found that the most 
distressing and alarming reactions have always occurred within 
a half hour of the administration of pollen extract Cooke 
divided constitutional reactions into the immediate and de- 
layed forms He found that constitutional reactions which do 
not occur during the first hour, occur generally after an inter- 
val of from five hours to five days after the injection of the 
pollen extract We have found no such definite “latent period" 
among delayed reactions, and we would be very hesitant to 
consider symptoms beginning later than twenty-four hours af- 
ter a pollen injection as a constitutional reaction to that 
treatment 


The frequency of constitutional reactions is not great 
Cooke and Vanda Veer 6 reported 3 75 per cent reactions out 
of 4192 injections (in 339 cases) Cooke 1 recorded 1 9 per 
cent reactions out of 4291 injections (in 310 pollen cases) 

o r n b 9 U sir d ? yI ° bad e only 025 “^^al reactions 
out of 29,537 injections (m 532 pollen cases) 

n JL mUSt be borne 111 however, that every hay fever 
receiv “g specific treatment is presumably a potential 
case of constitutional reaction " 
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CAUSES 

The causes of these constitutional reactions are not full\ 
understood Some of the contributing factors, however, can 
be stated Since an excessive rate of absorption of the pollen 
extract — that is to say, excessive for the individual m ques 
tion — appears to be a necessary requirement for the produc- 
tion of a general reaction, it then becomes clear that the mode 
of introduction of the dose and the size of the dose are certain 
to become influential factors in this discussion 

Accidental intravenous injection is one obvious method of 
increasing the rate of absorption, and this factor has been con- 
sidered by many authors 4 ' 12, 13 24 Presumably those con 

stitutional reactions which develop within one or two minutes 
of injection are dependent upon this mechanism Waldbott 
and Ascher 7 made the diagnosis of intravenous injection by the 
severity and rapidity of the development of the reaction, the 
failure to demonstrate a local reaction, the absence of the cus 
tomary allergic symptoms, and the predominance of symptoms 
referable to edema in the lungs and liver In their experience 
this occurred only four times in a total of 41,037 injections 
In contradistinction to this, they found that in cases of in 
accurate dosage there was always a time interval of several 
minutes, during which a more or less marked wheal arose at 
the site of injection, and that the symptoms which developed 
were allergic m nature The cases described in the literature 
in which collapse has developed within five minutes may be 
ascribed to this mechanism or to that of backseepage from the 
needle puncture into a vein, as described by Waldbott and 
Ascher The diagnosis of this accident was made on noting 
blood at the skin puncture site, followed by the development 
of generalized urticaria, with or without collapse, in from one 
to five minutes The diagnosis of backseepage into a vein was 
made thirty-seven times in this same group of 41,037 injec- 
tions The cases reported by Walter, 3 Lamson, 3 Waldbott, 
and Joyce 11 could be well explained on the basis of accidental 
intravenous administration or backseepage into a vein 

We have not observed cases which would fall into either 
of these diagnostic categories, and we assume that they must 
be rare We can only comment that we have observed the 
absence of local reactions repeatedly in the presence of con 
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stitutional reactions, and furthermore that blood has frequently 
been noted at the site of skin puncture after pollen injections 
without the advent of further untoward events 

An overdose of pollen extract is undoubtedly a major fac- 
tor in causing most constitutional reactions Occasionally t is 
occurs on the first dose of a course of treatment, but due cau- 


tion in selection of the first dose will make such an event un- 
usual Too great an increase over previous dosage is a cause 
which can sometimes be avoided The change from old to 
new extracts has also been blamed for trouble in the past, but 
if fresh extracts, not more than two months old, are stocked 
regularly during treatment, then such difficulties should be 
overcome Mistakes in measuring the proper dose in the syr- 
inge, or from taking the dose from the wrong bottle, account 
for a few general reactions A realization of the possible seri- 
ous consequences of such mistakes should do much to reduce 


them to a minimum 

A change m the dilution of the extract injected (from a 
larger volume of weaker, to a smaller volume of stronger solu- 
tion) has been considered to be an important factor m causing 
general reactions Cooke, Duke, 12 and Furstenburg and Gay 10 
have mentioned this point It is our opinion that if extracts 
are made and diluted with care, such a difficulty should not be 
encountered We do not believe that the differences in volume, 
being customarily m the range of fractions of 1 or 2 c c , should 
affect the rate of absorption to an extent of importance m this 
regard It is to be remembered that when a change of dilution 
of material is made, the actual dose is often increased at the 
same time We have observed general reactions coincident 
with changes in volume and concentration of the extracts used, 
but these cases have been in the minority and even m them 
we did not feel that the changes in dilution could be held 
clearly responsible for the reactions With the beginning of 
the period of pollination, the patient begins to inhale pollen 
and, at that time, overdosage is very likely to occur In this 
way, the taking of doses from two sources, inhalation and in- 
jection, at the same time may explain untoward reactions fol- 
owmg treatment doses Duke, on the other hand, has advised 
the reduction of all doses to a constant volume with physio- 
logic solution of sodium chloride 
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Another contributing factor alluded to above is the possible 
summation of the dose with homologous antigen from some 
other source, such as the inhalation of pollen during the pollen 
season Summation may also occur with pollen extract in 
jected during the previous thirty-six hours, according to Wal 
zer 13 who advises that the intervals between doses be from four 
to seven days to avoid such a contingency Summation of the 
dose, with exposure of the patient to other foreign substances 
to which he is hypersensitive, has been suggested by Cooke 
and by Waldbott as a possible cause of some general reactions 
However, the experimental work of Pratt 14 with multiply sen 
sitive gumea-pigs may be regarded as evidence against the 
probability of this hypothesis 

Similar anaphylaxis-like phenomena occurring after the in- 
jection of foreign substances other than pollen extracts have 
been described by Rackemann, 13 Cooke, 1 Lamson, 3 Lowens, 15 
Tuft, 17 Robinson, 18 Gelfand, 10 and by many others The sim 
ilanty m symptomatology suggests a common mechanism m 
their production 

A STUDY OF 100 CONSTITUTIONAL REACTIONS 

We have studied 100 constitutional reactions occurring in 
the Allergy Clinic of the Massachusetts General Hospital and 
m private practice durmg the course of treatment for hay 
fever of forty patients This includes thirty-three general re- 
actions following treatment with grass and sixty-seven general 
reactions following treatment with ragweed extracts Table I 
shows the small number of reactions which were associated 
with a change in dilution of the extract used 

TABLE 1 

Constitutiokai, Reactions n> Hat Fever Patients 

Reactions 

After first dose 7 

After dose with change to stronger dilution 76 

After increased dose without change in strength of ertract 6/ 

Total 100 

In Table 2 is shown the relation between the size of the 
local reaction and the occurrence of general reactions 




Table 2 indicates that while the local reactions under con- 
sideration most commonly were large, they were frequently 
moderate or small and occasionally even absent In this senes, 
any local reaction of erythema and induration of 2 inches or 
more in diameter was considered a marked reaction A local 
reaction 1 inch or less m diameter was considered a small 


reaction 

An attempt was made to correlate reactions to serial dilu- 
tion scratch tests with the dose which precipitated the general 
reaction It was found that on twenty-three occasions a con- 
stitutional reaction followed a dose of 04 cc or less of the 
weakest dilution giving a positive skin reaction (erythema 
2 cm m diameter or more) On sixty-mne occasions, however, 
the constitutional reaction occurred on a dose of stronger 
material 


It was found in sixty-two instances that the patient was 
able to tolerate a larger dose than that followed by a general 
reaction later in the season without any such difficulty In 
thirty^ instances the patient did not receive larger doses later 


The amount of pollen extract constituting an overdose is 
dependent upon the so-called tolerance or grade of sensitne- 
ness of the patient This tolerance vanes widely m different 
patients and is a conditioning cause of constitutional reactions 
The tolerance becomes altered during the course of treatment 
m some patients, while m others it appears to be relatively 
fixed, so that equal doses are followed by a constitutional re- 
action on repeated occasions If it is possible to raise a pa- 
tient's tolerance to pollen extract subcutaneously, then it would 
sera likely tot to totamce to polleo a to au Wbe 
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raised by the same procedure and that the treatment uould be 
beneficial On the other hand, if a patient’s tolerance to pollen 
extract subcutaneously is not altered by or during the course 
of injections, then it would appear likely that the treatment 
would not result in increased tolerance to pollen in the air 
Table 3 represents an attempt to test these concepts The 
results of treatment are recorded according to the statement 
of the patient at the close of the season 


TABLE 3 

Results of Treatment for Hay Fever 



Perfect or 
nearly 
perfect 

Good 

relief 

Slight 

relief 

Vo relict 

Seasons treatment in nhich a dose 
greater than that causing gen- 
eral reaction nas reached 

15 

26 

3 

5 

Seasons treatment in nhich a dose 
greater than that causing gen- 
eral reaction was not reached 

3 

13 

5 

3 

Total 

18 

30 

8 

8 


We have been unable to find any definite relationship be- 
tween the level of dosage producing general reactions and the 
seventy of the patient’s hay fever, or the results of treatment 
(as judged by the patient’s estimate at the end of the season) 
The effect of constitutional reactions on the hay fever was 
thought by Cooke and Vander Veer to decrease the suscep 
tibihty to the protein and to be therefore ultimately advan- 
tageous Joltrain 20 reported a case of hay fever in which the 
occurrence of a general reaction during the course of treatment 
was followed by complete relief of symptoms for the remainder 
of the season and for several years following We have ob- 
served no such happy event We have found that serial dilu- 
tion skin tests done at the end of the season, after a constitu- 
tional reaction, showed greater skin sensitiveness in nine cases, 
no change in forty-two cases, and definitely smaller skin tests 
m eighteen cases The changes in skin sensitiveness do not, 
hoivever, necessarily indicate a parallel change in clinical sen- 
sitiveness, and skin tests may remain unchanged in size m 
patients whose clinical sensitiveness becomes decreased 
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PROPHYLAXIS 

The prevention of general reactions requires several prc- 
cautions Shin tests done before starting treatment should be 
scratch tests with the dilutions of pollen extract with which 
one intends to treat the patient The weakest dilution should 
be no stronger than 1 5000 (200 Noon units per c c ) Treat- 
ment should be started with 0 1 c c of the strongest dilution 
which gives a completely negative scratch test If the weakest 
matenal gives a positive test, then the dose should be 0 05 c.c 
of the weakest material, or else it should be diluted further 
These measures limit reactions after the first dose to a 


minimum 

The doses should be given at four to seven day intervals, 
increasing the size of the dose only if the local reaction pro- 
duced by the preceding injection was less than 2 inches in 
diameter, and never increasing by more than doubling the pre- 
ceding dose Observation by the patient of the local reactions 
(occurring from one to four hours after the injection) should 
be well worth the trouble it costs hun 

Table 2 has emphasized the fact that marked local reac- 
tions occurred with more than half the general reactions m 
which they were noted It would therefore seem that the local 
reaction is a fairly reliable warning signal in many cases 
Satisfactory local reactions should be produced m a fairly 
uniform manner if inch, 26 gauge hypodermic needles are 
used for all treatment injections, introducing the needle point 
at an angle of approximately 45 degrees to the skin of the 
arm A relatively avascular site, such as the region of the 
deltoid insertion, should be chosen when possible and (lie 
plunger of the syringe should always be withdrawn before in- 
jecting the dose, in order to be certain that an intrav enous dose 
is not given 


Changes in the sue of the dose must be made with care, 
as has been indicated, and during the pollen season such 
c langes must be made with the greatest caution It must be 
recalled that pollen in the air may add to the extract given 
subcutaneouslv, to produce an increase m the severity of a 
patient s hay fever Consequently, at such a time, an increase 
in the dose should be a small one, and it is often vase to keep 
the dose constant during the season Sometimes it is helpful 
make drastic reduction m the sue of doses during the pollen 
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season as indicated by the patient’s symptoms Whenever a 
patient has had a general reaction following a given dose, the 
next dose should always be smaller, and subsequent increase 
must be made with care This is particularly true when se\ 
eral such reactions have occurred at about the same dose in 
the same patient Care should be used m approaching doses 
which have been followed by constitutional reactions in former 
years of treatment Whenever a general reaction is feared 
because of previous trouble with such a dose, or because of a 
large local reaction, it is wise to have the patient wait for 
twenty minutes after his dose 

More active preventive measures have not seemed worth 
while to us Duke 12 has recommended reducing all doses to 
a constant volume, and mixing pollen extracts with epmeph 
rme and ephedrine, and the frequent application and loosening 
of a tourniquet above the site of injection for at least five min 
utes after the dose is given The studies of Feinberg and 
Bernstein 21 have indicated that ephedrine is not very effective 
in decreasing the tide of absorption of the pollen extract and 
that the action of epinephrine is chiefly to delay, rather than 
to decrease it It would appear that delay in the onset of con 
stitutional reactions was not to be desired We have avoided 
serious mishaps without the use of the tourniquet after ever)' 
injection, although the danger of accidental intravenous ad- 
ministration could certainly be diminished by this measure 
Injections of pollen extracts may be given subcuticularl) 
(Duke), intradermally, subcutaneously, or intramuscular!) 
Duke and Waldbott 12 4 have recommended the injection of a 
very small fraction of the total dose first, to be sure that the 
total dose was not given intravenously We have used the sub 
cutaneous route without this precaution 

TREATMENT 

The treatment of constitutional reactions has been de- 
scribed by Cooke He recommends the use of a tourniquet 
above the site of injection, epinephrine (1 1000) in doses of 
1 c c in adults and 0 4 to 0 6 c c in children, is given at once 
subcutaneously, and intravenously if the reaction is severe, 
and is repeated at intervals of from tuo to five minutes If 
the symptoms continue to increase in the presence of cardiac 
dilatation, strophanthin (1 mg intravenously) followed by an 
appropriate dose of morphine is advised 
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We have generally found epinephrine, 1 1000, e ^cUyein 
Juleses of from 0 30 to 0 60 . c c repeat ten 
to fifteen minute intervals if necessary. We have not ^ncou 
tered cases wherein the use of stropbanthin was needed, and 
we should hesitate to give morphine in such a situation because 
of the possibility of idiosyncrasy to that drug ; 

Insley 2 has recommended the substitution of a blood pres- 
sure cuff for the tourniquet, maintaining the pressure at 120 
mm of mercury for two minutes and then dropping it to 
80 mm and then to 60 with subsequent variations m pressure 


according to the symptoms o\er the next thirty to sixty min- 
utes as required He found that the effect of cutting off the 
venous and lymphatic flow in this manner was felt in from 
thirty to sixty seconds after the application 

Intra\ enous and even mtracardiac injections of epineph- 
rine may be required in the most alarming cases Joyce 1 11 de- 
scribed a case m which a dose of pollen extract was followed 
by asthma, cyanosis, bubbling rales, dyspnea, failing pulse, 
and unconsciousness in rapid succession Three 1 c c doses 
of epinephrine (1 1000) were given at five minute intervals 
by the mtracardiac route Artificial respiration, intrav enous 
sodium chloride solution and morphine sulfate, gram Ji, were 
given, with gradual subsidence of symptoms m the course of 
thirty-six hours 

We recommend the use of intravenous glucose (500 cc of 
10 per cent solution in saline) to combat anv tendency to 
shock One cubic centimeter of epinephrine (1 " 1000) may be 
mixed with this solution Rice 25 has described the use of 'epi- 
nephrine and the blood pressure cuff m a patient under treat- 
ment for hay fever who received a gross overdose hr mistake. 
This patient developed hay fever and urticaria which subsided 
w four hours 


Ephednne solution, m doses of »C to gram, either ~hr~ 
or combined with amytal (gram %), is often keintul £ £ 
treatment of delayed reactions beguminc <mer an kr~r after 
the treatment injection, it is not effect^ 
sev ere reactions encountered within the nrs- ban * ‘ ' 
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2 Recognition of the symptoms is required for prompt and 
effective treatment Symptoms of hay fever are prominent, as 
urticaria and asthma are frequently present 

3 An analysis of 100 cases shows that most of the reac 
tions are not to be blamed upon changes in dilution of the 
extract used A constitutional reaction is usually, but not al 
ways, accompanied by a marked local reaction Those patients 
in whom it was possible to increase the dose above the level 
at which a general reaction occurred, received the maximum 
benefit from the treatment 

4 General reactions may be prevented by proper use and 
interpretation of skin tests before treatment, by attention to 
local reactions, and by cautiously increasing the doses to quan 
titles which have been previously associated with constitu 
tional reactions The treatment of constitutional reactions 
consists in the use of epinephrine and the tourniquet or blood 
pressure cuff for the immediate reactions Epbednne sulfate 
may be sufficient to control symptoms of delayed reactions 
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TREATMENT OF AMOEBIASIS 

Preliminary Remarks — Before undertaking the treat- 
ment o! a case of amoebiasis, the diagnosis should have been 
confirmed by demonstrating the presence of the parasite, 
Entamoeba histolytica It should be borne in mind, on the 
one hand, that absence of recognizable symptoms does not 
prove absence of serious pathology and, on the other hand, 
that the presence of vague digestive disorders or of symptoms 
of debility does not justify the assumption, without reserva- 
tion, that the amoeba is die cause of them la all cases of 
amoebiasis, complete eradication of the parasite is the goal 

MILD OR SYHPTOKLESS CASES 

Wien symptoms are lacking or have consisted only of slight 
diarrhoea and other mild digestive disorders, it is not neces- 
sary that the patient remain in bed He may be allowed, 
whde under treatment, to continue his usual activities pro- 
vided that fatigue and chilling can be avoided Even so, foods 
which have disagreed with the patient should not be taken, 
and alcoholic beverages should be prohibited until recovery is 
complete 

Therapy should be initiated with one of the less poisonous 
drugs Probably the safest of these is chimofon powder * 
Essentially similar preparations are sold under the trade names 
of “Yatren,” “Anayodm,” and <r Loretm ” 

Chimof oil— L ong and extensive experience with chuno- 
ion by many observers has shown that, although it causes 
dianhoea in some cases, it is a remarkably safe remedy when 

*“A nurture of 7-iodo~S-hydroxj -quinoline-S-sulfomc aad, sodium bi- 
carbonate and sodium lodohydron qmnolinejulfonate, containing not less than 
26S and not more than 23.9 per cent of iodine CO " (United. States Phar- 
macopoeia See also XXR Aroer Med Assoc, Chicago, 1933, p 173 ) 
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given by mouth or by rectum m the usual therapeutic dosage 
Chimofon should never be administered intravenously because 
deaths have resulted from its use m this manner Rarely 
symptoms of hyperthyroidism have been attributed to the u e 
of chimofon When hyperthyroidism is present, the iodine 
content of chimofon should be taken into consideration Cau 
tion m the use of chimofon is advisable, also, when there h 
disease of the liver An interval of ten days should elapse be 
fore giving a second course of chimofon 

The usual dosage of chimofon is 3 to 4 pills or tablets 
administered three times daily for eight to ten days Each piD 
or tablet contains 0 25 gm (4 grams) of chimofon Enteric 
coated pills are required because chimofon is destroyed b} ga. 
tric juice (Bastedo, 1937) 

Craig (1934) recommended chimofon highly for the milder 
types of amoebiasis My own less extensive experience mtb 
this drug is comparable Chimofon frequently causes a mild 
diarrhoea, but its use need not be discontinued unless the diar 
rhoea should become severe 

Carbarsone — As an alternative drug, carbarsone* is to be 

recommended highly Reed (1934), and his associates, haw 
used it extensively I have found it satisfactory, and Hakans- 
son (1938) has recently reported favorably upon it In spite 
of the arsenic content of carbarsone, few serious toxic effects 
have been observed following its use Occasionally, cutaneous 
lesions and other toxic manifestations, such as occur m arscn 
ical poisoning, have occurred The chemical structure of car 
barsone suggests that it might damage the optic nerve \ e O 
rarely, visual disturbances have occurred It is therefore im 
portant that this possibility should be borne in mind Ei c 
other arsenicals, carbarsone should be used with caution, if at 
all, m the presence of disease of the liver or of the kidneys 
Excretion is relatively slow, so that it would seem wise no 
to undertake a second course of treatment with carbarsone 


until after an interval of two weeks or more 

The usual dose of carbarsone for an adult is 0 25 gm ( 
grams) administered by mouth twice daily for ten days m 
tablet form 

* p-Carbamido-phenjIarsonic aad, p-Carbamido-benienearsonic acid Gv 
barsone contains from 28 1 to 28.8 per cent arsenic (As) (X^* R 
Med Assoc , Chicago, 1938, p 100 ) 
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After a course of treatment with chuuofon or with carbar- 
sone, the stools should be examined for amoebae and for cysts 
of E histolytica at intervals of a week, for four necks, and at 
intervals of a month thereafter, for three months or more 
When infestation persists, a second course of treatment should 
. be instituted either with the same or with another drug Ixo 
known drug is uniformly effective in all cases 

Ace tars one — Another arsenical which has given good 
' service for many years m the treatment of amoebiasis is 
acetarsone, which is known also under the trade name of 
“stovarsol ” It contains 27 1 to 27 4 per cent of arsenic 
^ (N.NR 1938, p 99) 

Signs of arsenical intoxication resulting from the use of 
acetarsone appear to be decidedly more frequent than when 
carbarsone is employed, and it is therefore being used less and 
less The usual dose of acetarsone for an adult is 0 25 gm 
(4 grams) two or three times daily for seven days, in tablet 
: form by mouth 

' Vioform. — This is a non-arsemcal preparation which is 

chemically allied to chuuofon It contains more iodine than 
does chuuofon and it may prove to be e\en more valuable 
' Having been introduced comparatively recently, it has not yet 
' been very widely used Vioform occasionally causes gastro- 
intestinal irritation Probably it should be used with caution 
ui hyperthyroidism and in the presence of disease of the liver 
Vioform-Ciba (N.N R 1938, pp 260-261) is iodochlor- 
" h\ droxyquinolme The dosage of vioform recommended for 
an adult is 0 25 gm (4 grains) of the powder in a capsule, one 
' such capsule to be administered three or four times daily for 
7“ ten days The course of treatment may be repeated after an 
mterval of ten days (David cl at , 1933) 

1 AMOEBIC ENTERITIS 

C r Amoebic enteritis without visible blood in the stools may 
J be acute, chronic, or recurring The milder cases usually re- 

spond promptly to treatment as advised for mild or symptom - 
less cases of amoebiasis When diarrhoea or other gastro-in- 
testinal symptoms are distressing, or when the temperature is 
at all elevated, the patient should remain in bed and should 
take a non-irntatmg diet which leaves little residue m the m- 
u testae. These restrictions should be continued until the stools 
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have become normal or nearly normal in appearance Alco- 
holic beverages must be debarred while treatment is in progress 
and they should be avoided for several months or until all dan- 
ger of relapse has passed Medication as advised above for 
mild or symptomless cases is usually adequate 

AMOEBIC DYSENTERY 

When blood and mucus are visible in the stools, the term 
“dysentery” is applicable Slight fever may be present The 
symptoms may develop early in the infestation, or they ma) 
represent an acute exacerbation of a chronic process In cash 
of long duration, the ulcerative process in the intestine ma) 
have led to extensive fibrosis and thickening of the intestinal 
wall or to the formation of ulcers with undermined edges in 
which secondary infection with various kinds of organisms is 
aggravating the process So long as the dysentery lasts, the 
patient should remain m bed 

Diet — The diet should consist of liquids only for a fen- 
days Thereafter, the food taken should be easily assimilable, 
nutritious, and such as to leave a non-irritating residue of no 
great bulk m the intestine Maintenance of the best possible 
nutrition is important, and the diet should contain an abun 
dance of the various vitamins Unless symptoms arc urgent 
or alarming, treatment as advised above for mild or symptom 
less cases is recommended 

Emetine. — The most effective drug for controlling the 
acute symptoms of amoebiasis is emetine Unfortunately, it 
must be used with caution to avoid the symptoms of intolcr 
ance which not infrequently result from its use Emetine is 
more effective when the contents of the gastro-intestinal tract 
arc alkaline than when they are acid 

Emetine is irritant to mucous membranes and therefore 
unsuitable for rectal administration, but it can generally hem 
jected parenterally without causing discomfort Craig ' 
recommended its use subcutaneously, but Manson-Bahr (19 
and Chopra (1936) prefer the intramuscular route Absoip 
tion of emetine is rapid but elimination is very slow c 
effects therefore tend to be cumulative After parenteral m 
jection, emetine is excreted by the gastro-intestinal tract, J 
the kidneys, and apparently also into the bile by the liver 

Emetine destroys E histolytica when in the intestinal wa , 
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mt has little effect upon amoebae m the lumen of the bowel 

md still less, if any, effect upon cysts 

It is believed that emetine, even in therapeutic doses, can 
muse parenchymatous degeneration of the heart muscle which 
may result in death or in permanent impairment of the cardiac 
function Without warning, a marked fall of systolic blood- 
pressure, tachycardia, weakness of the pulse, arrhythmia, 
dyspnoea, or circulatory collapse may appear during or after 
a course of treatment with emetine These toxic symptoms 
may first appear after an interval of a few days or after a 
longer penod, the interval depending, perhaps, upon the time 
when the patient resumes activity 

In persons who are unusually susceptible to emetine, 
Chopra (1936) has obsened urticaria and dermatitis 1 have 
seen circulatory signs of intolerance after three days of treat- 
ment with the usual dosage (3 grains) 

Another group of untoward effects which have been attrib- 
uted to the use of emetine are characterized by extreme mus- 
cular weakness in the extremities, signs of motor polyneuritis, 
or bulbar symptoms referable to the nenes of the medulla 
These signs may first appear soon after completion of the 
course of treatment with emetine, or they may develop after 
a considerable interval Death may result Inasmuch as beri- 
beri and pellagra are recognized now as frequent concomitants 
or sequelae of gastro-mtestmal disorders, it seems possible that 
some of the neurological symptoms which have been attributed 
to emetine may have been caused by B-avitammosis Never- 
theless, the use of emetine should, probably, be discontinued 
whenever neurological symptoms appear 

The gastro-mtestinal symptoms ascribable to emetine, when 
used parenterally, may be mild or se\ ere They include diar- 
rhoea, which is usually slight and, rarely, nausea or vomiting 
Slight diarrhoea does not require discontinuance of the treat- 
ment with emetine, but reduction of dosage may be advisable 

Not infrequently, emetine causes marked mental depres- 
sion Its use maj be followed by branny desquamation of the 
skm and an atrophic condition of the nails (Manson-Bahr, 
1939) 

Emetine is generally employed m the form of hydrochlo- 
ride, of which the usual dose for an adult is 0 032 gm (% 
gram) administered subcutaneously or intramuscularly twice 
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daily for a period of from five to ten days There is no advan- 
tage in or justification for giving emetine intravenously To 
do so is needlessly to endanger the life of the patient 

Emetine should be used only to control severe or alarming 
symptoms of amoebiasis These symptoms having been con- 
trolled, the use of emetine should be discontinued at once 
When so used, emetine will seldom be needed for more than 
five days To continue its use for more than ten days is to 
incur grave risk to the patient Because excretion is slow, a 
second course of emetine should not be given, if at all, until 
after an interval of at least four weeks 

In order to minimize the risk of circulatory failure, a pa- 
tient who is receiving emetine should be confined strictly to 
bed, and the pulse rate and the blood pressure should be re- 
corded twice daily Should any circulatory disorder develop, 
the emetine should be discontinued at once 

After a patient has been treated with emetine, activity 
should be resumed very gradually, and the condition of the cir- 
culation should be closely watched Younger persons, except 
young children, tolerate emetine better than do the elderly 
Pregnancy is not disturbed by emetine 

Emetine is contraindicated when there is debility, myo- 
cardial weakness, nephritis, or disease of the hver other than 
that of amoebic origin Surgical intervention is so dangerous 
after the use of emetine that the drug should be avoided in 
cases which may require a severe surgical operation 

In order to complete the cure of severe amoebic dysentery, 
it is necessary to follow the course of emetine with one or more 
courses of treatment with some other drug 

CHRONIC DYSENTERY 

In the more chronic or obstinate cases, a course of treat- 
ment with chimofon or carbarsone may be supplemented to 
advantage by the use of retention enemata of chimofon or of 
carbarsone administered occasionally or for a few consecutive 
days For this purpose, 1 to 5 gm (15 to 75 grains) of 
chimofon dissolved in 200 c c of warm water, or 2 gm (30 
grams) of carbarsone dissolved in 200 c c of a 2 per cent solu- 
tion of sodium bicarbonate, can be recommended Meanwhile, 
use of these drugs by mouth should be discontinued or the dos- 
age should be correspondingly reduced 
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Deeks’ treatment (1913) is an excellent alternative or 
supplementary method for the treatment of intestinal amoebi- 
asis in any stage except when the seventy of symptoms re- 
quires the use of emetine The Deeks method usually causes 
complete disappearance of amoebae and cysts within a few 
days and it promotes the healing of ulcers in the intestine A 
second course of treatment with bismuth may be required to 
complete the cure The treatment is as follows 

1 A preliminary dose of castor oil 

2 Rest in bed 

3 A generous milk diet, except that for a few days dunng 
the acute attack, when plain fruit juice may be given once or 
twice daily instead of milk 

4 Irrigation of the bowel with sahne solution or plain 
water from one to three times daily 

5 Administration of heroic doses of bismuth subnitrate 
a heaping teaspoonful (equivalent to about 180 grains by 
weight, or about 12 gm ), suspended mechanically m almost a 
tumbler full of water, or preferably effervescent water, every 
three hours, night and day in severe cases Suspension of the 
bismuth in a sufficient amount of fluid is essential to prevent 
the bismuth from forming a paste After the number of stools 
has decreased and the tongue has become dean, 3 or 4 doses 
of bismuth daily are sufficient In very chrome cases, one or 
two doses of bismuth should be taken daily for from six weeks 
to six months after convalescence has become established 

6 The strict milk diet should be continued until the tongue 
dears, tenderness over the bowel has disappeared, normal elas- 
ticity of the skin of the abdominal wall has been regamed, and 
the number of stools has been reduced to one in twenty-four 
to forty-eight hours Thereafter, a normal diet should be re- 
sumed gradually 

In a subsequent artide by James and Deeks (1925), it was 
said that the bismuth might be administered in milk, and the 
new was expressed that sahne irrigations are needed only 
when there are ulcerative lesions near the rectum, and tenes- 
mus It was further advised that, when tenesmus or abdominal 
distress are severe, hypodermic injections of morphine and 
atropine may be employed for relief at the outset They should 
not be given as a routine 

The Deeks method, to be successful, must be applied under 
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daily for a period of from five to ten days There is no advan- 
tage in or justification for giving emetine intravenously To 
do so is needlessly to endanger the life of the patient 

Emetine should be used only to control severe or alarming 
symptoms of amoebiasis These symptoms having been con- 
trolled, the use of emetine should be discontinued at once. 
When so used, emetine will seldom be needed for more than 
five days To continue its use for more than ten days is to 
incur grave nsk to the patient Because excretion is slow, a 
second course of emetine should not be given, if at all, until 
after an interval of at least jour weeks 

In order to minimize the risk of circulatory failure, a pa- 
tient who is receiving emetine should be confined strictly to 
bed, and the pulse rate and the blood pressure should be re- 
corded twice daily Should any circulatory disorder develop, 
the emetine should be discontinued at once 

After a patient has been treated with emetine, activity 
should be resumed very gradually, and the condition of the cir- 
culation should be closely watched Younger persons, except 
young children, tolerate emetine better than do the elderly 
Pregnancy is not disturbed by emetine 

Emetine is contraindicated when there is debility, myo 
cardial weakness, nephritis, or disease of the liver other than 
that of amoebic origin Surgical intervention is so dangerous 
after the use of emetine that the drug should be avoided in 
cases which may require a severe surgical operation 

In order to complete the cure of severe amoebic dysentery, 
it is necessary to follow the course of emetine with one or more 
courses of treatment with some other drug 


CHRONIC DYSENTERY 

In the more chronic or obstinate cases, a course of treat- 
ment with chimofon or carbarsone may be supplemented to 
advantage by the use of retention enemata of chimofon or of 
carbarsone administered occasionally or for a few consecutive 
days For this purpose, lto5gm (15 to 75 grains) of 
chimofon dissolved in 200 c c of warm water, or 2 gm (30 
“rains ) of carbarsone dissolved in 200 cc of a 2 per cent solu- 
tion of sodium bicarbonate, can be recommended Meanwhile, 
use of these drugs by mouth should be discontinued or the dos- 
age should be correspondingly reduced 
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Deeks’ treatment (1913) is an excellent alternaUve or 
supplementary method for the treatment of intestinal amoebi- 
asis m any stage except when the seventy of symptoms re- 
quires the use of emetine The Deeks method usually causes 
complete disappearance of amoebae and cysts within a few 
days and it promotes the healing of ulcers in the intestine A 
second course of treatment with bismuth may be required to 
complete the cure The treatment is as follows 

1 A preliminary dose of castor oil 

2 Rest in bed 

3 A generous milk diet, except that for a few days during 
the acute attack, when plain fruit tuice may be given once or 
twice daily instead of milk 

4 Irrigation of the bowel with saline solution or plain 
water from one to three times daily 

5 Administration of heroic doses of bismuth subnitrate 
a heaping teaspoonful (equivalent to about 180 grams by 
weight, or about 12 gm ), suspended mechanically m almost a 
tumbler full of water, or preferably effervescent water, every 
three hours, night and day in severe cases Suspension of the 
bismuth m a sufficient amount of fluid is essential to prevent 
the bismuth from forming a paste After the number of stools 
has decreased and the tongue has become clean, 3 or 4 doses 
of bismuth daily are sufficient In \ ery chrome cases, one or 
two doses of bismuth should be taken daily for from six weeks 
to six months after convalescence has become established 

6 The strict milk diet should be continued until the tongue 
dears, tenderness over the bowel has disappeared, normal elas- 
ticity of the skin of the abdominal wall has been regamed, and 
the number of stools has been reduced to one m twenty-four 
to forty-eight hours Thereafter, a normal diet should be re- 
sumed gradually. 

In a subsequent article by James and Deeks (1925), it was 
said that the bismuth might be administered m milk, and the 
view was expressed that saline irrigations are needed only 
when there are ulcerati\ e lesions near the rectum, and tenes- 
It was further advised that, when tenesmus or abdominal 
stress are severe hypodermic uqections of morphine and 
atropine ma\ be employ ed for rebef at the outset They should 
not he given as a routine 

The Deeks method, to be successful, must be applied under 
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conditions of strict control It can be recommended particu- 
larly for severe or chrome cases in which the condition of the 
patient requires treatment in bed 

The use of these large doses of bismuth submtrate occa- 
sionally leads to the development of cyanosis through the ap- 
pearance of methemoglobin in the blood This effect is attrib- 
utable to the formation of nitrite in the intestine Use of the 
submtrate should be discontinued when methemoglobinemia 
occurs and the subcarbonate should be administered in its 
stead 

Probably on this account, some physicians have preferred 
the subcarbonate (“carbonate”) to the submtrate (Chopra, 
1936, pp 369-370) They seem to have used it, however, in 
relatively small doses and there is insufficient evidence upon 
which to base a comparison of the relative efficacy of the two 
drugs It seems likely, however, that the subcarbonate is as 
effective as the submtrate 

Manson-Bahr (1939, pp 192-195) still recommends the 
intensive use of emetine bismuthous iodide (“E B I ”), BP 
1 932, for cases of amoebiasis requiring treatment m bed, m 
spite of the fact that use of this drug is trying to the patient 
and that toxic effects may occur My own experience leads 
me to beheve that bismuth is equally effective and less objec- 
tionable 

Many other drugs have been used for the treatment of 
amoebiasis but, in the present state of knowledge, no one of 
them seems to have special advantages 

COMPLICATIONS 

Acute amoebic hepatitis generally yields promptly to treat- 
ment with emetine as previously described 

Abscess of the Liver — Treatment with emetine may suffice, 
but a large abscess should be drained The trochar and can- 
nula should be used first, but a Potain aspirator may be needed 
Should the pus obtained show the presence of streptococci or 
other virulent bacteria, open surgical drainage becomes nec- 

essary , . . nn 

Acute emergencies, such as acute appendicitis, perforation, 

intestinal obstruction, and severe hemorrhage, are rare They 
should be recognized promptly and treated surgically 

Chronic appendicitis, or signs simulating it, may depend 
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upon amoebic lesions of the appendix and may yield to the 
usual treatment for amoebiasis Therefore, in cases which are 
not urgent, operation should be deferred until the effect of 
medicinal treatment has been ascertained 

Abscess of the lung requires much the same treatment as 
does abscess of the liver 

.ddscess of the brain has rarely, if ever, been treated with 
success 

Concomitant diseases, c g , avitaminosis, bacillary dysen- 
tery, and cancer of the intestine, require modification of treat- 
ment Pseudopolyposis or granuloma of amoebic origin may 
easily be mistaken for cancer (Gunn and Howard, 1931, and 
Anderson et al , 1936) 

Reinfection from carriers within the home is, probably, 
an important factor in certain cases — which treatment seems 
to have failed to eradicate the parasite (David ct al , 1933) 
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DIAGNOSIS AND TREATMENT OF FUNGOUS 
INFECTIONS OF THE SKIN 

In the diagnosis of fungous infections of the shin, a prin- 
ciple of great importance and one worth stressing at the start 
is complete examination of the skin The morphology of 
fungous infections varies considerably and is more often atyp- 
ical than classical The presenting complaint is commonly in 
reference to a lesion which attracts attention because of itching 
or its conspicuous location and the patient may not be aware 
of all areas of in\ olvement The appearance of such a lesion 
may not arouse suspicion of fungous infection until collateral 
evidence is obtained by careful inspection of the feet, groins, 
anal region and armpits The finding of significant foci on 
the feet may lead to mvcological studies and proved diagnosis 
It seems that, in the practice of medicine, diseases of the 
shm appear much less often m classical form than they do in 
more or less atypical varieties, and the moment a skm disease 
becomes atypical, difficulty arises This confusion often dis- 
appears when the patient undresses complete^ and is carefully 
inspected from scalp to feet Other areas of involvement are 
then found, often unknown to the patient, and some of these 
may possess diagnostic features which are lacking in the area 
representing the presenting complaint The patient’s denial of 
mvohement of areas not open to ready inspection is often 
misleading, and his opinion regarding the status of his scalp 
or feet is often worthless 

Frequently, patients are unaware of foci of dermatopby- 
tosis involving the interdigital spaces of the feet, and after the 
patient has so denied the existence of any scaling or fissuring 
between the toes, one may be quite surprised to find even quite 

1279 



1280 


PERRY C BAIRD, JR 


severe evidence of a fungous infection Many people never 
wash carefully between the toes and never actually inspect 
these areas Having never noticed itching of the feet, they 
are therefore led to conclude that they do not suffer from 
“athlete’s foot ” It is a common misconception among the 
laity that “athlete’s foot” is uniformly a severe disturbance 
always associated with itching Actually, a very substantial 
percentage of fungous infections are associated with no itching 
at all 

Positive dermatological findings unknown to the patient 
may turn up not only on the feet, but also m the axillae, groms 
and perianal region, all of which are common fields for the 
activity of fungous infections 

The morphology and distribution of fungous infections in- 
volve a few outstanding concepts so widely understood as to 
merit only casual mention Though fungi tend to seek warm 
moist areas, such as the flexural surfaces of elbows and knees, 
umbilicus, groms, intergluteal fold, post-auricular regions, m- 
terdigital spaces and axillae, actually they can invade any area 
of the skin Sharp margination of the individual lesion is a 
helpful aid in diagnosis, but is not by any means a constant 
feature The typical primary lesion begins as a small lesion 
characterized by varying changes, such as erythema, vesicle, 
or papule, and spreads by peripheral extension with a slightly 
raised oval or circinate border, usually sharply outlined The 
classical lesion shows central clearing along with peripheral 
spread Often the red nng-shaped border stands out m con- 
trast with the white scaly center 

These classical morphologic features may characterize the 
mycotic lesion m any locality, but on very moist mtertriginous 
surfaces the picture of dermatophytosis tends more toward the 
formation of solid plaques of erythema, edema, maceration, 
hchemfication, and scaling 

The morphologic changes produced in the skin by mycotic 
infections vary considerably from the usual familiar classical 
pictures The appearance may be that of a mild nondescript 
superficial scahness, or it may progress to granuloma forma- 
tion and ulceration Between these extremes one finds many 
intermediary variations 

The pathologic physiology of fungous infections involves, 
m fight of modem knowledge, just a few fundamental con- 
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cepts These are well worth reviewing from the standpoint of 
both diagnosis and treatment 

It is ell recognized that the human skin bears an habitual 
flora of living bacteria, fungi, and yeast cells It is probable 
that in a high percentage of the general population, pathogenic 
fungi are carried constantly upon the skin, with or without 
clinical manifestations of disease Pathogenic fungi, such as 
Epidermophyton, Trichoph\ton mterdigitale and Irionilia albi- 
cans, occur frequently as quiescent inhabitants of the human 
skin 

The skin’s resistance to these fungi is regulated by a deli- 
cate mechanism which is easily upset Adequate local im- 
munity may be lowered rapidly by minor systemic disturbances 
and by various local skin irritants Complete and permanent 
sterilization of the skin and nails of infected or carrier indi- 
viduals is beyond the present powers of medical science All 
cases probably earn' their own source of reinfection, thus 
explaining the recurrent nature of fungous diseases 

As a rule, the most common pathogenic fungi have the 
property of multiplying only m the dead portion of the skin, 
including the homy layer of the epidermis and hair follicles, 
the hairs and nails Apparently they can survive but cannot 
propagate m living tissues This simple biological conception 
explains the chief phenomena displayed by these infections 
The disease remains localized m the majority of cases, al- 
though it undergoes systemic spread in occasional cases 
Rarely, fungi have been found in the blood and lymph nodes, 
but it is unlikely that they are capable of multiplying within 
internal organs 


Since fungi flourish only in dead, keratinized material, 
they will grow along a hair only to the neck of the bulb At 
this level, the cells of the bulb are undergoing cormfication and 
provide a suitable culture medium Below this level, however, 
the fungus is incapable of extending because it cannot invade 
the living cells The microorganism, however, will reinfect 
constantly the newly formed keratin and the process is per- 
petuated chronically in this way at the neck of the bulb 
Of the many manifestations of fungous infections, there is 
no more important group than that commonly involving the 
ands and feet and usually referred to by the terms “dermato- 
P ytosis and “dermatophytid ’ The organisms usually en- 
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countered m this group include Epidermophytons, Trichoph- 
ytons and Monilias In reference to diagnosis m this group 
of fungous infections of the hands and feet and the associated 
“ids,” it is not always possible to differentiate sharply between 
the morphologic changes attributable to the fungus and the 
changes which can be caused by contact allergens and external 
chemical irritants of various types Fungous infections will 
lead to scaling, vesicle formation and eczematous reactions, 
but soap, wool and mercury, for example, acting externally, 
may produce very similar skin changes It is important also 
to remember that fungous infections and contact dermatitis 
often run hand in hand and there is definite etiologic interplay 
between these two diseases Chemical irritation of many types 
lowers the resistance of the skin to invasion by fungous in- 
fections The existence of fungous disease of the feet prob- 
ably increases the ease with which the hands explode cutane- 
ously upon contact with such things as torch oil, 1 soap and 
wool 

The laboratory procedures of importance in the study of 
fungous infections include direct microscopic examination of 
material digested in a 20 per cent solution of potassium hy- 
droxide, cultural studies, and identification of the distinctive 
fluorescence of various fungi by means of filtered ultraviolet 
light These methods of investigation may be applied to hair, 
nails, tissues, and occasionally to wearing apparel such as shoes, 
caps and jock-straps 

ILLUSTRATIVE CASES 

A case with morphologic findings not strongly suggestive of 
a fungous infection, but with collateral clinical evidence point- 
ing to this diagnosis and with laboratory proof of this diag- 
nosis, is as follows 

Case I — Mrs P, a woman of thirty-four > ears, developed in January, 
1919, a patch of scahness on the inner aspect of the left thigh Examination 
a few days after the onset revealed on the lower inner aspect of the left thigh 
a bizarre, ill-defined patch of scaliness running in curved lines, interspaced 
with normal shin and with no very' clear cut marginauon The appearance 
was not decidedly characteristic of anything but was more suggestive of a 
winter dryness type of condition than of a fungous infection 

Eiamination of the feet disclosed a well-marked intcrdigilal scaling type 
of derma topby tosis This was known to have been present for a number o! 
vears and had resisted mam typos of fungicidal therapy A -ample of scales 
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was removed from the left thigh and was subjected to mycologic studies 
Ihrect microscopic examination showed abundant, branching mycelial threads 
Cultural studies were negative 

The diagnosis of fungous infection of the left thigh svas thus dearly 
established The manner of transmission was probabh bv way of the bath 
towel Each bath towel was used, admitted!), on several successive da>s 
before going to the laundn Furthermore, the bath towel was commonly 
used on the feet before using it on other parts of the body The mechanism 
of spread from the feet thus seems obvious 

In treatment, prompt clearing of the thigh took place following three 
treatments with ultraviolet light and local applications of a 3 per cent 
alcoholic solution of iodine 

Microsporon lanosum is a very common cause of ringworm 
of the scalp, usually referred to as the “animal" type in con- 
trast to the “human” type which is caused by Microsporon 
audoumi Microsporon lanosum infection of the scalp usu- 
ally responds well to rather simple forms of treatment and 
rarely requires the use of v-ray epilation Microsporon au- 
douini, on the other hand, causes a much more difficult type 
of scalp infection and nearly always requires ar-ray epilation 
The following report represents a study of a family exten- 
sively infected with Microsporon lanosum 


Case IL — \ family of four fought advice m September, 193S, because of 
the development of a skin eruption among ail members of the familv 

The story was that a friend had presented them with a kitten of which 
the entire familv became immediatelv very fond. This kitten appeared to be 
entirely normal, and no evidence of mange was observed until the dcrmat- 
°logic examination of the familv disclosed evidence suggesting the desirability 
of a more careful inspection, which inspection of the kitten’s fur then re- 
vealed a severe patchy tvpe of mange 


The mother presented angrv emanate patches involving the right hand, 
the right wnst and the right tar These patches showed raised, apparenUy 
peripherally extending erythematous borders with evidences of a tendency 
oward central clearing and profuse scaling There was crusting in some 
amas The vounger son presented identical emanate patches, with raised 
ery ematous borders, central clearing and centra] scaling These were lo- 
ated on the right side of the chest and nght side of the neck. In the vertex 
show \ , lh " C was a rouDded area made up of partial alopeaa, many 
main ™ h ^ n ' M * d profuse ^enerahied scaling involving the entme 
CM , ' o!d ' r !0n doped ringworm infection of the scalp only There 

those mor Pholopc characteristics identical with 

erythema and JTi ^ bt0 *” ^ tatter had rague1 ' 0D thaed patches of 

Thorough mv cologic studies were done only m the case of the 


younger 
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son Scales removed from a emanate lesion on the chest were found to 
contain Mfcrosporon lanosum The history and clinical findings were such as 
to justify the logical conclusion that this same fungus was the cause of the 
typical tinea capitis present in both boys and the typical tinea aranata 
affecting the mother It was not considered that the nondescript patches of 
erythema and scaling involving the father’s cheeks could be safely interpreted 
as a Microsporon infection 

In treatment, the mother showed striking improvement in one week after 
alternate applications of tr metaphen and an ointment containing phenol, 
ammomated mercury and salicylic acid Her angry emanate lesions were re 
duced to vague macular remnants in this one week of treatment During the 
subsequent ten days, the small residual lesions remained stationary and a 
change in fungiddal therapy was made An alcoholic solution containing 3 per 
cent salicylic acid, 6 per cent benzoic acid and 3 per cent iodine was pre- 
scribed for use twice daily, to be followed in twenty minutes by the applica- 
tion of a 20 per cent sodium thiosulfate lotion A 6 per cent sulfur and 
salicylic acid ointment was apphed each evening On this program of re- 
peated fungicidal applications, complete clearing of all residual traces was 
accomplished in five w’eeks and the skin remained entirely clear during a sub- 
sequent six months’ period of observation 

In the treatment of the younger son, all lesions on the neck and chest 
disappeared completed following one week of applications of tr metaphen 
alternating with an ointpient containing phenol, ammonlatcd mercury and 
salicylic acid In treatment of bis scalp, all the hair was shaved off quite 
closely and the same local applications were used The sealp, however, 
showed no response to the remedies found to be spectacularly successful on the 
neck and chest A special program of care was then outlined for the scalp, 
and this included applications of an alcoholic lotion containing 3 per cent 
salicylic acid, 6 per cent benzoic add and 3 per cent iodine, to be followed 
twenty minutes later by a 20 per cent aqueous solution of sodium thiosulfate 
Each evening a 6 per cent sulfur and salicylic aad ointment was apphed Thu 
intensive program w'as followed by apparently complete clearing of the scalp 
in about twelve days, with slight recurrences later Continuation of the pro 
cedurc of keeping the scalp shaved dosely and the continued use of fungicidal 
applications led to more gradual disappearance of small residual traces in the 
course of approximately two months A final check-up examination eight 
months following the onset of infection revealed no trace of the infection 

The older bo j recovered from bis tinea capitis infection in about ten weeks 
of treatment along lines identical with those described for his brother Eight 
months following the date of infection, careful inspection of his scalp revealed 
no evidence of recurrence 

The father apphed to his affected cheek each evemng an ointment con- 
taining 6 per cent sulfur and 6 per cent salicylic aad and the cheek cleared 
completed in about five weeks Almost complete recovery was apparent in 
about ten days 

It is well recognized that ringworm of the scalp develops rarel> alter the 
age of puberty This fact explains the marked scalp involvement in the two 
children of this famii> and the freedom from scalp infection exhibited bj the 
mother and father 
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The following pertains to an unusual case of severe Micros- 
poron infection of the feet This organism is a frequent cause 
of ringworm of the scalp but is not recognized as a common 
cause of fungous infection of the feet 

Case TTT W G , a man of forty-six, had suffered most of his We from 

a severe fungous infection of the feet He sought the advice of mam ph\s- 
laans, including eminent specialists, but no one was successful in helping him 
There was no discomfort at all, but he was determined to eliminate the com- 
plaint If possible and sought dermatologic advice again He felt sure that there 
was no real cure for his trouble, but he wanted to take the chance that, under 
guidance, he might stumble upon something that would cither help him or cure 
urn He cooperated faithfully for mans months 

Examination in June, 193S, revealed evidences of one of the severest and 
most deep-seated macerating types of fungous infecuon conceivable The mter- 
digital spaces were loaded with a heavy , whitish, macerated material extending 
vtrv deeplv, as determined b\ curettage The toenails showed evidences of 
undermining and opaaUes, and there was an extreme scaling reaction extending 
over the balls, soles, and heels of his feet. 

This case of dermatophytosis was completelv asvmptomatic There were 
no sensations of itching or burning This point is worth stressing because of 
the common misconception that all fungous infections must itch 

The m> cological studies In this case were exceedingly interesting Material 
from httween the toes and scales from the heels showed plentiful mvcelial 
threads, and cultural studies brought identification of the organism as Micros- 
poron laiosum This fungus is a common cause of ringworm of the scalp and 
adjacent areas, but has not been reported as a common cause of fungous in- 
fections of the feet 

An mtenave program of treatment, consisting of liver extract by mouth, 
copper sulfate soaks, and x-ray, brought about 95 per cent clearing in four 
months A total of 450 R units of x-rays were employed 

This gratifying degree of improvement was maintained for four months, to 
the complete satisfaction of the patient At this point, the patient went awav 
on two successive skiing trips and wore heavy woolen socks on each occasion 
The combination of violent exerase and the wearing of woolen socks seemed to 
precipitate a deaded relapse and the condition returned to its original appearance 
Intensive treatment was resumed and the original program of treatment was 
colarged upon, but no further x-rav treatment was employed A number of 
fungicidal agents were used, and these included copper sulfate, salicylic aad, 
ammamated mercury , pix pirn, red mercuric sulfide and formalin In addition, 
|he patient received ultraviolet light, mtracutaneous injections of autogenous 
fungous extract, crude coal tar, and vitamins A, Bj, B 2 , C and D m large doses 
Durmg this second course of mtenave therapy, only slight improvement 
ook place m the course of three mon ths 


Ma , C “ 8 „ IV -~ F G. a man of about sixty years of age, sought advice m 
>, 937, m regard to some patches on various aspects of his legs These 
' emanate and were made up essentially of erythema and scaling There 
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were evidences of central clearing and of a peripheral spread The morphology 
was strongly suggestive of tinea ardnata 

The third and fourth interdigital spaces of both feet presented evidences of 
a severe, deep-seated macerating type of dermatophytosis The toes were 
closely jammed together and, evidently, the spaces between were kept shut 
tightly at all times, thus creating a condition of warmth and moisture favoring 
a fungous type of infection This infection of the toes was stated to have been 
present for fifty years 

Abundant scales were removed from the circulate patches on the patient's 
legs and these showed on direct microscopic examination a few isolated spores 
Cultural studies disclosed a definite yeast type of organism 

In treatment, an alcoholic lotion containing 3 per cent salicylic aad, 6 per 
cent benzoic aad and 3 per cent iodine was applied dally for a week and every 
two days for eight days, with no improvement of the legs but with slight im- 
provement of the feet This therapeutic approach was then changed A 
combination of 6 per cent sulfur and 6 per cent salicylic aad in a vaseline base, 
used in conjunction with three x-ray treatments totaling 17S R units, then 
brought about complete dealing of the legs In the short interval of ten days 

The legs remained dear for six months but, during the following Decern 
her, there was recurrence of a solitary papulosquamous lesion on the anterior 
surface of the left leg This plaque was raised and deeply erythematous and 
showed layered silvery scales suggestive of psoriasis This plaque deared slowly 
but completely in one month after four more x-ray treatments and the re 
sumption of the use of sulfur and salicylic add ointment. 

The interdigital spaces of the feet improved only moderatdy following the 
use of fungiadal remedies but, on a trip to Florida, the patient bathed fre- 
quently' in a body of water having a strong sulfurous odor and the feet deared 
almost completdy in the course of about two weeks 

Case V — H R., a man of forty-four years, was first examined in April, 
1939, and presented evidences of a severe interdigital scaling and macerating 
type of fungous infection of the feet Mycological studies revealed abundant 
mycelial threads upon direct microscopic examination, but cultural studies were 
unsuccessful and it was not possible to make speaes identification 

The interdigital scaling and maceration showed prompt diminution follow- 
ing the application of an alcoholic lotion containing 3 per cent sahcjlrc and, 

6 per cent benzoic aad and 3 per cent iod me This solution was applied every 
two days at the start and every four days later After a month of treatment, 
a gratifying result was obtained and only trivial remnants were apparent 

The following cases (Nos VI, VII, VI II, IX, X) all rep- 
resent clinical studies of the Momlia type of infection Ulus- 

to involvement of such regions as 
interdigital spaces of the feet, the 

palms and soles, etc 

Case VX— D S, a man of fifty-one years, was under observation for 
twenty-one months from November, 1936, to August, 1938 The presenUn, 


trations are given m regard 
the fingernails and toenails, 
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actions to 0 1 and 02 c.c injections of this material increased from a negative 
reaction to a violent vesicular reaction on the fifth inoculation A total oi 
twelve such injections were given During this procedure, the feet cleared once 
again quite completely except for mDd maceration m the fourth interdiptal 
space only This spectacularly improved state persisted during the eight sue 
ceeding months of observation 

In June, 1939, eighteen months following the final jjenod of treatment, the 
patient telephoned to report that during this long interval his feet had re- 
mained perfectly comfortable and completely clear He stated that he had 
observed a mild flare-up while vacationing m Bermuda, but that this had 
quieted down promptly after several applications of one of the preparations 
previously advised This was the alcoholic solution containing 3 per cent 
iodine, 3 per cent salicylic add and 6 per cent benzoic and 

A highly satisfactory end result was obtained in this case and this result 
was attributable to three chief influences (1) a summer spent barefoot on 
his boat, (2) intracutaneous injections of an autogenous Momlia extract, and 
(3) crude coal tar ointment The response to these measures was striking 
They were not used simultaneously but in separate stages oi the treatment 
scheme 


The following is presented as a proved case of mycosis 
fungoides associated with heavy infection of the shin with 
Momlia albicans 

Case VH — C , a man of sixty years, gave a lengthy storj oi having sui- 
fered for six years from the severe manifestations of mycosis fungoides, proved 
by biopsy studies and checked by several outstanding pathologists 

The picture was essentially that of severe generalized erythema and scahnc 
The face was scarlet in color and showed profuse scaling The ears were 
edematous and showed a peculiar cyanosis The eyebrows and eyelid margins 
presented marked scaling, and the scalp showed what seemed to be a severe 
squamous type of seborrheic dermatitis The hands were involved, with ex- 
treme changes of a keratotic nature The palms were thickened and horn) and 
somewhat verrucous in some areas There were deep painful fissures The 
feet showed severe scaling and maceration of the mtcrdigital spaces and ex- 
treme scaling of the soles The heels were encased in a cast made up of 
verrucous and keratotre material 

Previous treatment by means of x-rays bad brought temporary improve 
ment of a symptomatic nature with lessening of the itching Large doses of 
vitamin D and generous exposure to natural sunshine brought about almost 
complete relief of discomfort 

The mycological studies were extraordinarily interesting All specimens re- 
moved from the heels, palms, and mtcrdigital spaces of feet were loaded with 
mycelia and In all three of these areas positive cultures of Momlia albicans 
were obtained Mycological studies of material removed from the trunk, left 
leg, ears and scalp were all entirely negative 

In treatment, a 20 per cent sahcylic add ointment was remarkably suc- 
cessful in removing the homy encasement of the feet Large doses of liver 
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ctart and bahver ofl with viosterol seemed to improve tin. gtneial wndiUcn 
somewhat Intracutaneous injections of an autogenous fungous extract were 
apparent!;, ineSectue Except for the feet, the total gains from therapy were 
rather small 


The next case, illustrating a yeast infection, was studied 
carefully from the viewpoint of the probable relation to vari- 
ous sources of chemical irritation 

Case xrrrT. — F. W , a nurse forts rears of age who was actively engaged 
in assisting several doctors in a busy office practice, began to noUce a dis- 
turbance affecting, first, the right hand and, later, the left- After a year of 
intermittent difficulty she sought advice There was a definite history that the 
hands would clear up completely within a week while she was on vacation 
and would remain so until she returned to work This story was strongly 
mggestive of a tvpe of contact dermautis related to the chemicals employed 
in her work It was stated that both lanolin and bone ointment seemed to 
to have very unpleasant irritating and drying effects, and this also suggested an 
unusual tvpe of skin reaction to external contacts 

ExaminaUon disclosed a moderate amount of erythema, and scaling and 
fissunng involving the flexor surface of several fingers These changes were 
not entirely specific in morphology The index fingernail of the nght hand 
showed a considerable amount of undermining, with an accumulation of a 
cheesy tvpe of material The nail was thickened and showed a peculiar 
whitened effect This fingernail alteraUon was strongly suggestive of a fungous 
Infection The preliminary dirucal diagnosis was fungous infection combined 
with contact dermatitis, two conditions which are commonly associated 

Patch tests earned out in an attempt to identify the nature of the con- 
tact allergen were negative. The history suggested a possible sensitization re- 
action to either soap, bon ami, or rubber gloves The standard forty -eight- 
hour patch tests with these substances were all entirely negative 

The involved fingernail was so badly diseased as to permit complete re- 
moval without pain Mycological studies revealed the presence of a yeast 
infection of the Moniba species The diagnosis of yeast infection was thus 
established, but it was considered that there was a definite factor of occupa- 
tional nature, operating along lines of chemical irritation apart from true 
ofiergy The patch tests tended to exclude the existence of true contact 
ifiergens. 

Treatment was earned out by means of a program consisting of haliver 
oil and liver extract by mouth and 2 per cent ammomated mercury ointment 
locally A very successful result was obtained All areas except the fingernail 
cleared promptly 


1010 ^ J ” a 0{ >«•». appeared m January, 

J,; Of a disturbance of the index finger and thumb of the nght 

hand Examfnauon drsdosed a marked degree of erythema and edema, vmh 

uite CiSL 0Unt ° f ^ iDVOlVU1S ae ** ^ the nght thumb and 
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Mycological studies revealed evidences of a yeast type of infection of the 
Monilia species 

In treatment, a 3 per cent alcoholic solution of iodine was applied twice 
dally, this was allowed to dry and was followed by the application of an 
ointment containing 6 per cent salicylic aad and 6 per cent sulfur Abbott’s 
ABDG capsules were prescribed in a dosage of four daily and S5D R units 
of x-rays were administered in divided doses Complete clearing took place in 
six weeks 

Ouse X — E J., a woman of thirty-five years, was examin ed in December, 
1937, with a complaint referred to the index fingernail of the left hand This 
nail showed extreme deformities and had fallen off several times All the toe- 
nails were involved The condition bad been present for many yean The 
patient’s mother had the same trouble 

Examination disclosed marked changes in the left index fingernail There 
were pronounced evidences of thickening, deformities, undermining, grayish dis- 
coloration, and whitening effects All toenails showed these same changes 
The appearance was strongly suggestive of both a fungous infection and pson- 
asis, but there was no concomitant evidence of the latter There were no skin 
changes involving the elbows or knees and the skin in general was normal In 
all respects except for the nails 

Mycological studies, carried out on nail tissue from the left Index finger, 
revealed plentiful branching mycelial threads and cultural studies disclosed 
Moniba albicans The diagnosis of onychomycosis due to Monilia albicans was 
thus established 

The patient’s sole interest was cure of the fingernail This nail received 
intensive therapy, and in nine months an apparent cure was established which 
has persisted for eight months, and with every likelihood that the result will 
be permanent. More casual treatment of the toenails was relatively ineffective 

Treatment consisted of hahver oil and liver extract by mouth, frequent and 
thorough removal of diseased nail tissue, fungicidal applications, occasional 
touching up with bichloracetic add, and x-ray therapy Salicylic aad, bcmoic 
aad, iodine, sulfur, ammoniated mercury, silver nitrate and crude coal tar were 
employed at various stages 

By persistent use of this program of care, an apparently permanent cure 
was obtained At the last visit in May, 1939, the fingernail bad been com 
pletely normal for eight months The cure required nine months 
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EXAMINATION OF THE HEART IN GENERAL 
PRACTICE 


It was approximately a generation ago that the introduc- 
tion of the v-ray and the electrocardiograph into clinical med- 
icine brought a refinement and a precision to cardiac diagnosis 
which had hitherto been lacking But ever since that time 
the exploitation of these accessory methods has so dominated 
the cardiologic literature that one might easily gain the impres- 
sion that the art of physical examination was losing ground 

before the march of science Nothing could be further from 
the truth 


t of a matter of * act 1116 technique of physical examination 
f the heart has been vastly improved by what has been 
earned from these new methods The electrocardiograph has 

rwT ed f ? lth an understan ding of the nature of abnormal 
rhythms which enables us to recognize most of them now with 
a stethoscope The rc-ray has provided a check on the accu- 
se ° btained b > r Potion or percus- 

oratorv^^ If undoubtedl y enhanced their validity Lab- 
utm .fa" 11 ' 63 f e ° ften hel P ful “ d sometimes necessary 
par«J to ° f Secondar y ^Portance as com- 

Th , ! hlSt0ry and physical exammation 
tant part off ° f ^ cardia ^ patient is a particularly impor- 

for iSanee beCMse ’ “ ^ as 

furnish the onl^LL* ^ toris or paro '^y smal tachycardia, it may 
y Vldence of the nature of the disorder 
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of the commonest time! nfb e ^ UDer has m mind that three 
eSt ^ of h eart disease show a definite hered- 
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itary predisposition, namely coronary disease, hypertension 
and rheumatic heart disease 


PAST HISTORY 


In reviewing the life history of the individual, one tries to 
do two things (1) to uncover any etiologic factors of heart 
disease, such as rheumatic fever, chorea, syphilis, hyperten- 
sion, or hyperthyroidism , and (2) to expose any evidence of 
heart disease antedating the present illness Approximately 
one-half of adult patients with rheumatic heart disease give 
no history of prior rheumatic fever, and a smaller but impor- 
tant percentage of patients with cardiovascular syphilis dis- 
claim any knowledge of primary or secondary lesions Neg- 
ative histones m regard to these infections are therefore of 
limited value Since the most important predisposing causes 
of coronary disease of which we are aware are hypertension 
and diabetes, inquiry should be made into the existence 0 
these conditions pnor to the present illness 

In reviewing the patient’s past history one also kies to 
obtain an idea of the functional capacity of the heart before 
the patient was aware of anything being wrong with it Dur- 
ing childhood was he able to carry on the usual games witn 
his playmates? In youth did he lead a strenuous, a e c 
life or a sedentary one? Has he kept up regular physica 
exerase m adult life? The answers to these questions will 
furnish an idea as to the underlying functional capacity ot 
heart by which the degree of subsequent impairment may 
judged In a woman with children the appearance of cardiac 
symptoms during the strain of pregnancy should be inquire 
into The results of previous examinations, especially in 
gard to murmurs and blood pressure, may throw light on 
existing situation 


PRESENT ILLNESS 

It is well to let the patient tell the story of his complaint 
as far as possible m his own words He will be f® 0 ® 
unburden himself of it and his own spontaneous descnp 
of symptoms may be more vivid and meanmgful than li 
nhes to cross-examination The examiner should attef "P 
fi the gaps m the patient’s story by appropriate qu^ 
The common symptoms of cardiac failure are reviewed one by 
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one, and an appraisal is made of their validity and their rela- 
tion to effort, etc 

Dyspnea — With dyspnea, for example, inquiry is made 
first into whether it is related to effort or not and, if it proves 
to be the dyspnea of effort, just how much exertion it takes to 
bring it on Does it take three flights of stairs or merely 
walking on the level? In this way a rough quantitive idea 
of the functional capacity of the heart may be gamed which 
is superior to any other functional tests which are available 
If the dyspnea is not related to exertion, it may be one of 
two types The first is the sighing respiration type These 
individuals complain that while at rest they often have a 
feeling that they are not getting enough air and they have an 
impelling desire to take a deep breath Such patients will 
often be observed to sigh during the interview. This is a 
symptom which is associated with nervous fatigue and is not 
related to organic heart disease The second type of dyspnea 
at rest is paroxysmal nocturnal dyspnea These patients are 
awakened from sleep by intense dyspnea which causes them to 
sit up in bed gasping for breath or to rush to the window for 
air It is a senous symptom and is brought about by relative 
left ventricular insufficiency with congestion of the pulmonary 
circuit It is seen in syphilitic aortic regurgitation, hyperten- 
sion, and occasionally following infarction of the left ventricle 
Curiously enough some of these patients are able to carry on 
heavy manual labor during the day without dyspnea of effort 

Orthopnea — Most patients with severe dyspnea of effort 
have more or less orthopnea As the degree of orthopnea fur- 
nishes additional evidence of cardiac functional capacity, one 
attempts to quantitate this by ascertaining the number of pil- 
lows required at night 

Cough. This is a relatively late sign of pulmonary con- 
gestion It is usually dry or productive only of white frothy 
sputum Exceptions to this are the abundant pmk frothy 
sputum seen m acute pulmonary edema and the gross hemop- 
. sis m mitral stenosis Cough may also result from direct 
prtesure on the recurrent laryngeal nerve of an aneurysm or 
a uuated left auricle 


Jalmtatmii— I'alpitat™ or awareness of the heart’s beat 
S' 8 « further descrrpUve analyse The key quest™ 
to be answered are Is ,t forceful? Is rt regular? Is, trap? 
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and if so, how rapid? Is it related to exertion or to rest? 
Does it start abruptly and end abruptly? 

Let us consider the various types of palpitation in light of 
their subjective manifestations The type of palpitation which 
all of us experience on violent physical exertion is, of course, 
felt to a greater degree or on less effort in people who are in 
poor physical condition as well as in patients with heart dis- 
ease or neurocirculatory asthenia It is so often seen in ner- 
vous patients that its value in the diagnosis of hear t disease is 
limited 

One of the most common types of palpitation of which 
patients complain is that produced by extrasystoles Many pa- 
tients have extrasystoles of which they are unaware, but when 
they do notice them, they can usually give a recognizable de- 
scription of them This is of some importance because they 
may not be present during the examination Extrasystoles are 
much more apt to occur at rest and frequently the patient 
notices them only while he is m bed They may manifest 
themselves m various ways As a rule only the forceful beat 
which comes after the extrasystole is felt The long diastolic 
pause allows the ventricle to overfill and it responds with a 
contraction of increased vigor Patients often describe this 
as a feeling as if the “heart flopped over m the chest ” In 
nervous patients and m patients with aortic regurgitation, the 
extrasystoles may be associated with sharp stabs of pain which 
are quite disturbing Other patients are aware of the pause 
and are concerned by it 

Paroxysmal tachycardia is often recognizable from the pa- 
tient’s description of it The characteristic features are the 
sudden onset and offset of very rapid heart action which the 
patient frequently describes as a “fluttering” sensation in 
the chest It is associated with a feeling of weakness and 
giddiness on exertion It is usually not related to exertion and 
lasts from a few seconds to hours or days In patients with 
heart disease it may give rise to heart pam 

Auricular fibrillation may give rise to a form of palpita- 
tion which the patient describes as “tumultuous" heart action 
He is impressed by its irregularity “It seems to skip and 
jump all over the place ” Many patients with auricular fibril- 
lation do not have palpitation at rest, but most have it on 
exertion. 
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Pain. — If the patient complains of heart pain, it is neces- 
sary to get an accurate description of it in order to evaluate 
its significance The occurrence of stabs of precordial pam 
with extrasystoles has already been mentioned In neurocir- 
culatory asthenia there ma\ be precordial pam on exertion 
In this condition it is apt to be sharp in character and asso- 
ciated with palpitation and dyspnea In certain types of heart 
disease, particularly in individuals with hypertension or mitral 
stenosis who are leading active In es, an aching precordial dis- 
comfort appears at the end of the day and is relieved after 
some hours of rest. The constant boring upper mid-chest pam 
sometimes associated with syphilitic aortitis is familiar 

The term “angina pectoris” should be reserved for a type 
of chest pam which has certain peculiar characteristics It is 
not necessary to dwell upon the various distinguishing fea- 
tures of angina pectoris here In brief it is characteristically 
a paroxysmal substemal or precordial pain which is brought 
on by exertion, excitement, eating, or exposure to cold, which 
lasts from a few seconds to a few minutes (never more than 
half an hour), and which is relieved by rest or nitroglycerine 
It may radiate down the inner aspect of the left arm or both 
arms and sometimes is present only in the arms without any 
chest pam 


The peculiar feature of the pam of angina pectoris is that 
it almost always has in it an element of constriction Typical 
complaints are “It is like being squeezed m a vise ” "It is 
like a steel wire pulled tight around my chest ” “It is as if 


a cannon ball were resting on my chest.” “It cuts my wind 
oft ” “It strangles me ” The literal meaning of angina is 
“strangling" or “suffocation,” and this is the feature which 


most clearly distinguishes it from other types of heart pam 
The pam of coronary thrombosis differs from that of an- 


gma pectons m being more severe and of longer duration 
Any attack of angina which lasts more than half an hour sug- 
gests coronary thrombosis 

Edema. — A history of swelling of the ankles is of some 
interest if extracardiac factors, such as thrombophlebitis, vari- 
cose veins, etc., can be ruled out 

It is important for the examiner to know what drugs the 
Patient has been taking, in what doses and what the effect has 
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been In regard to digitalis, this knowledge is almost essen- 
tial before treatment can be started 

PHYSICAL EXAMINATION 

A proper examination of the heart necessarily involves a 
complete physical examination One keeps an eye out partic- 
ularly for factors of possible etiologic importance, such as 
arteriosclerosis, syphilis, infection, hyperthyroidism, nephritis, 
and anemia However, only that part which has to do directly 
with the heart can be touched upon here In some cases the 
most important evidence of the nature of the disorder will be 
found outside of the heart, e g , the retinal exudate m mahg 
nant hypertension or the blood pressures in arms and legs in 
coarctation of the aorta 

Inspection — It is preferable to have the examination m 
bed or on an examining table so that observations may be made 
in both the upright and recumbent positions The general ap- 
pearance of the patient is, of course, important One notes 
his position of choice in bed and the presence or absence of 
anxiety or respiratory distress Pallor may be caused by any 
of several factors, besides anemia and active infection one 
finds it especially in association with aortic regurgitation 
Cyanosis is, of course, a common feature of cardiac failure, 
particularly when there is pulmonary edema In the absence 
of failure it is found in certain types of congenital heart dis- 
ease, marked mitral stenosis and emphysema In certain cases 
of coronary thrombosis with associated peripheral circulatory 
collapse there is a mixture of cyanosis and pallor which gives 
a characteristic slaty-gray color Jaundice m a cardiac sug- 
gests severe hepatic engorgement or a recent pulmonary in- 
farct Petechiae are searched for m the shin and mucous 
membranes — particularly the inner surfaces of the eyelids an 
cheeks 

Coming to the examination of the thorax, one observes its 
shape and respiratory excursion and the presence or absence 
of Hoover’s sign (inspiratory retraction of the costal margin 
due to flattening out of the diaphragm — as from emphysema 
or pleural fluid) In individuals who developed cardiac en- 
largement m early childhood a precordial bulging of the ri s 

may be noted , 

Inspection of the ve c sels of the neck should then be carrie 
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out. The external jugular veins are not normally filled with 
blood in the upright position and their distention is one sign 
of right ventricular failure Marked pulsation of the jugular 
veins may easily be distinguished from carotid arterial pulsa- 
tions by light pressure with the finger which will obliterate the 
venous pulse Increased arterial pulsations of the carotids are 
seen with free aortic regurgitation Tortuosity and systolic 
wnthing of the brachial arteries may be seen with peripheral 
arteriosclerosis The entire thorax should be inspected for 
pulsations In normal persons with thin chest walls the apex 
unpulse may be clearly visible and, in many, an epigastnc 
pulsation as well In patients with right ventricular hyper- 
trophy a systolic impulse can often be seen in the third and 
fourth interspaces, a little to the left of the sternum At the 
base a visible systolic impulse is suggests e of aneurysm of the 
aorta This is usually seen to the right of the sternum In 
many instances an impulse which is visible is not palpable, and 
the reverse is also true 

Systolic retraction of the lower ribs and interspaces on the 
left (Broadbent’s sign) is suggestive of adhesive pericarditis, 
but it is also seen with marked cardiac enlargement from anj, 
cause 

Palpation —Simultaneously with the inspection of the tho- 
rax the radial arteries may' be palpated and note made of the 
rate, rhythm, quality of arterial wall, tension, shape of the 
pulse curve (e g , Comgan or plateau type, etc ), and equahty 
of the two pulses The presence of pulsus altemans may 
sometimes be detected by palpation of the radial pulse al- 
though it 15 much more easily demonstrated with the sphygmo- 
manometer It consists of alternate weak and strong pulse 
waves evenly spaced and is a serious prognostic sign 

The apex impulse of the heart can be palpated m most 
normal people and in a still greater proportion of persons with 
cardiac enlargement It furnishes the most accurate and sim- 
ple method of localizing the left border of the heart, the point 
taken being that of the maximum apex impulse, not the outer- 
most palpable impulse This is normally found in the fifth 
intercostal space within the midclavicular line An apex lrri 
pulse which is maximal 1 cm or more outside of the tnid 
clavicular line is evidence of enlargement (or displacement'! 
of the heart to the left ' 
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The character of the impulse is of some importance In 
the nervous or hyperthyroid individual one recognizes the over- 
active heart which pounds against and shakes the chest wall 
In fully developed mitral stenosis, the impulse is a quick local 
ized tap — the French call it “choc en dome ” With the big 
left ventricle of aortic regurgitation, on the other hand, one 
notes a heaving, sustained thrust In bundle-branch block, a 
reduplicated apex impulse can often be observed 

With well-marked mitral regurgitation or stenosis, one may 
feel at the apex a systolic or diastolic thnll as the case may be 
Thrills are best felt with the patient holding his breath in 
expiration The true thrill must be of a definitely sustained, 
purring character It is essentially a murmur which is coarse 
enough to be palpable, and it should not be confused with the 
brief vibrations set up by the impact of an overactive heart 
against the chest wall As the palpating hand goes up to the 
base one may feel the diastolic closure of the pulmonic valve 
in the second left interspace This finding is usually associ- 
ated with mitral stenosis and corresponds to marked accentu- 
ation of the pulmonic second sound The diastolic closure is 
seldom felt to the right of the sternum, but occasionally m this 
area one detects the gentle heave of an aneurysm Systolic 
thrills over the pulmonic or aortic valve areas are evidence of 
stenosis of the underlying orifice Thrills in the arteries of 
the neck are difficult to interpret They are not uncommon 
in free aortic regurgitation without stenosis In some cases of 
marked aortic regurgigation one may also feel a diastolic thrill 
along the left sternal border 

Percussion — This is probably the least accurate method 
of cardiac mensuration, but with practice and with a full reali- 
zation of its limitations, it may be employed with profit Its 
accuracy is greatest in delineating the extreme left border 0 
the heart, which lies close to the chest wall, and its accuracy 
is least in outlining the descending arch of the aorta to the 
left of the sternum 

Immediate, or one finger, percussion is often more satis- 
factory than the usual method A useful trick, if m doubt, 
is to place the stethoscope anywhere on the chest while per - 
cussing and one will find the change m percussion note at the 
border brought out more distinctly However, in the obese 
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and the emphysematous, percussion may be quite unsatis- 
factory 

Percussion is of special value m pericardial effusion iiere 
the apex impulse is usually not palpable, but the contrast be- 
tween the lung resonance and the pericardial flatness is sharp. 
One may also note a change in the percussion outline of the 
heart with change of position In the upright position, the 
weight of the fluid in the pericardial sac causes it to mush- 
room out at the bottom giving a so-called “water bottle” out- 
line In the recumbent position, some of the fluid gravitates 
toward the head, with the result that the lateral borders be- 
come more nearly parallel 

Auscultation. — There are normally two and sometimes 
three heart sounds The first heart sound is rather soft m 
quality and corresponds m time to the onset of ventricular 
systole and the closure of the mitral and tricuspid valves The 
valve closures are the most important element m the produc- 
tion of the first sound, it being doubtful whether the muscular 
contraction contributes any sound at all The quality of the 
first sound may be altered by various factors, notable among 
them being mitral stenosis, prolonged aunculoventricular con- 
duction and bundle-branch block In well-marked mitral 
stenosis one may hear an accentuated and abrupt first sound 
at the apex with no systolic murmur whatever Slight pro- 
longation of aunculov entncular conduction beyond 0 20 sec 
causes a diminution in the intensity of the first sound while a 
further delay in conduction may bring about a presystohe 
gallop rhythm Reduplication of the first sound may be caused 
by bundle-branch block with asynchronous contraction of the 
two ventricles Slight reduplication of the first sound is occa- 
sionally heard in normal children 

The second heart sound is caused by the closure of the 
aortic and pulmonic valves These valves do not alway’s close 
synchronously, so that reduplication of the second sound is 
ound not infrequently in normal people, particularly children 
, sorne individuals the reduplication is heard only in one 
p ase of respiration The pulmonic second sound is normallv 
Quaer than the aortic second sound in childhood and, as adult 
iJL K Te ^ cbed> aortic second sound becomes relatively 
u. ® , 'T :centu ation of one or the other second sound must 
marked t0 be significant The pulmonic second sound is 
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accentuated m conditions which give rise to increased pressure 
in the pulmonary circuit These are mitral stenosis, left \en- 
tncular failure and patent ductus arteriosus The aortic sec- 
ond sound is accentuated m hypertension and m syphilitic 
aortitis Either the first or second sounds may, of course, be 
obhterated by murmurs, and both are muffled by emphysema 
or pericardial effusion 

The third heart sound occurs simultaneously with the open- 
ing of the mitral and tricuspid valves It is separated from 
the second sound by a long enough interval so that it cannot 
be mistaken for a reduplicated second sound It sounds more 
like a faint echo of the second sound The third heart sound 
is audible in most normal children and many young adults, 
but it disappears as a normal phenomenon during the fourth 
decade In middle age or after it is a distinctly abnormal sign, 
occurring with dilatation of the left ventricle, and is referred 
to as a “protodiastolic gallop rhythm ” It is observed in fail 
mg hypertensive hearts, in infarction of the left ventricle and 
in myocarditis from any cause The mechanism of this sound, 
which is entirely normal in childhood and yet of serious sig- 
nificance m old age, is not clearly understood 

Thanks to lessons taught by the electrocardiograph one is 
now able to recognize most of the arrhythmias with a stetho- 
scope The normal pacemaker of the heart, the sino-auncular 
node, may under certain circumstances establish a rate as high 
as 180 or as low as 40 beats per minute Sinus tachycardia 
occurs under a wide variety of conditions which have m com- 
mon increased sympathetic activity It is not affected by car- 
otid sinus stimulation except to exhibit slight, temporary 
slowing m some cases Sinus bradycardia is commonly ob- 
served m young athletic males convalescent from acute infec- 
tions or operations In extreme cases the basal rate approx- 
imates that seen in complete heart block, from which it may 
be readily differentiated by the fact that there is usually sinu= 
arrhythmia present and the rate rises promptly with exercise, 
whereas with complete block, the rhythm is absolutely regular 
and unaffected by exerase 

Respiratory sinus arrhythmia is aggravated by deep brea 
mg and diminished by exerase 

Premature beats or extrasystoles are usually 
mzable if the basal rhythm is regular They arc 


readily recog- 

charactenzed 
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by periodic interruptions of the regular rhythm by an ear y 
beat followed by a prolonged diastolic pause The premature 
beat may not force out enough blood to produce a palpable 
radial impulse— resulting in a “dropped beat at the wrist ’ It 
is important to distinguish sharply between these apparent 
dropped beats, which have no clinical significance, and true 
dropped beats due to organic heart block The stethoscope 
will readily differentiate between the two 

Another test is to have the patient exercise, which will 
usually abolish the irregularity if due to extrasystoles and 
aggravate it if due to dropped beats Since extrasystoles may 
only occur with a slow heart rate under conditions of complete 
rest, they may be difficult to elicit during an examination 
Having the patient breathe deeply while completely relaxed 
in the recumbent position will sometimes bring them out In 
others, they will appear as the heart slows down after exercise 
No attempt has been made here to distinguish between 
auricular and ventricular extrasystoles— a distinction which can 
seldom be made with assurance on physical examination and 
which is not ordinarily of much importance Ventricular extra- 
systoles are approximately ten times as common as auricular 
When ventricular extrasystoles occur in the presence of auric- 
ular fibrillation they can be recognized on auscultation only 
when the}’’ occur with such frequency as to produce bigeminal 
rhythm 

When a senes of extrasystoles occur m succession it is 
called paroxysmal tachycardia Paroxysms of ectopic tachy- 
cardia may have a duration of seconds up to weeks The com- 


mon type of paroxysmal tachycardia is auncular m ongin and 
is characterized by the sudden onset of a regular heart rate 
of 160 to 220 per minute Carotid sinus stimulation or pres- 
sure on the eyeballs will either restore normal rhythm com- 
pletely or will have no effect— there is no partial or' temporary 
slowing, it is all or none For proper manipulation of the car- 
otid sinus the patient should be m the upnght position with 
the head rotated away from the side to be stimulated The 
sinus is palpated between the angle of the mandible and the 
upper end of the stemomastoid muscle It is pressed firmlv 
against the spme with a massaging motion The right carotid 
sums is usually more sensitive than the left, but if stimulation 
of one is not effective, the other should be tried 
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Paroxysmal ventricular tachycardia is far less common 
than the auricular variety and is usually a complication of 
serious myocardial injury such as infarction It may some 
times be recognized by the fact that the heart sounds vary 
slightly both m intensity and rate It is not affected by car- 
otid sinus or eyeball pressure 

Auricular flutter is usually associated with a rapid regular 
ventricular rhythm, but the rate is not as rapid as in parox- 
ysmal tachycardia and may change abruptly from time to time 
Carotid smus pressure often produces temporary slowing but 
does not abolish the tachycardia In some cases the ventric- 
ular response is so irregular that it is impossible to distinguish 
it from auricular fibrillation, to which it is intimately related 

Auricular fibrillation is characterized by total irregularity 
m rhythm and force of the heart beat The irregularity is not 
abolished by exercise or by any other maneuver Auricular 
flutter and fibrillation are presumptive evidence of heart dis- 
ease Since they are particularly apt to occur m hyperthy- 
roidism, the basal metabolic rate should be determined m al 
cases not readily explained on the basis of mitral stenosis or 
coronary disease 

Systolic murmurs are not always easy to appraise M u 
depends on the presence of other signs, such as cardiac en 
largement or a diastolic murmur and on the location and inten- 
sity of the murmur Functional systolic murmurs are usual) 
soft and blowing m quality and are most commonly l oca _ 
in the pulmonic area In a smaller percentage of cases e 
murmur is heard best lower down m the fourth intercos a 
space to the left of the sternum It is seldom maximal at e 
apex Such murmurs are heard m about 40 per cent of norma 
children and m many healthy adults, especially in 
women Strenuous exerase brings out this murmur with gr 
frequency m normal individuals It is heard at its bes 1 
hyperthyroidism, where it may be veiy loud and even assoa 
ated with a friction rub m the pulmonic area Such murm - 
are also common m febrile states and m anemias and may F ' 
sist for months after the patient has regained normal hea 

Systolic murmurs which are loud or which are maxim 
the apex usually mean organic disease of some sort P 
systolic murmurs are caused by stretching of the mi r 
from left ventricular dilatation (in hypertension, aortic fc 
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gitation, coronary disease) and from actual deformity of the 
\al\e (organic mitral regurgitation) Systolic murmurs m the 
aortic area are heard in dilatation of the ascending aorta from 1 
hypertension, syphilis, or arteriosclerosis and in aortic stenosis 
Because of the frequency of functional murmurs in the pul- 
monic area one is particularly skeptical of systolic murmurs 
in this region — the more so perhaps because the only organic 
murmurs maximal m this area are of congenital origin, either 
pulmonic stenosis or patent ductus arteriosus In the latter 
condition the murmur may be entirely systolic m time, but it 
is more commonly continuous throughout the heart cycle with 
systolic accentuation A pecuhar type of systolic murmur is 
the so-called Roger murmur which is heard m patency' of the 
intraventricular septum It is very' loud and y'et strikingly 
localized to the fourth left intercostal space next to the sternum 
Diastolic murmurs are often harder to hear than systolic 
murmurs, but they are much more important The two most 
common diastohc murmurs are the aortic and the mitral, the 
contrasting features of which are listed m Table 1 The dis- 


TABLE 1 


Contrasts Between Aortic axd Mitral Diastolic Murmurs 


Time 

Pilch 

Position 

Transmission 
Optimum Position 
/or Bcormg 
Stethoscope 


Aortic 

Early diastole. 

High, blowing 
Aortic area and along left 
sternal border 
Often widely transmitted 

Upright or leaning forward 
Bowles type 


Mitral 

Mid or late diastole. 
Very low, rumbling 
Near apex 

Lo cabled 

Left lateral position 
Bell type 


tingutshing features of the two are so well-marked that there 
should never be any difficulty m differentiating them The 
faintest aortic diastolic murmurs are of very' short duration 
and their quality approaches that of the breath sounds All 
such murmurs are more clearly heard when the patient’s breath 
is held m deep expiration This not only abolishes extraneous 
breath sounds, but brings the heart closer to the chest wall 
The chief difficulty m hearing mitral diastohc murmurs is 
that the pitch is so low that it escapes recognition as a murmur 
The aortic diastohc murmur trails directly' off the second 
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sound, and may eventually obliterate it, but the mitral dias 
tolic murmur is always separated from the second sound by 
• a distinct interval, corresponding to the interval between the 
second and third sounds Indeed, one is frequently confronted 
with a question as to whether one is de alin g with a loud third 
sound or a mitral diastolic murmur, a question which is decided 
on the basis of the duration of the sound When aortic dias- 
tolic murmurs develop under observation, they are first heard 
along the lower left sternal border Only when they become 
more well-marked can they be heard m the so-called aortic 
area to the right of the sternum When fully developed the 
murmur is widely transmitted from base to apex The mitral 
diastobc murmur, on the other hand, is never transmitted to 
the base and is often localized to an area 2 cm in diameter 
The aortic diastolic murmur is best heard in the upright posi- 
tion or leaning forward using a Bowles type of stethoscope 
(which screens out low-pitched vibrations) The mitral dias- 
tolic murmur is usually best heard in the left lateral position 
using a bell stethoscope 

Not every diastolic murmur means disease of the corre 
sponding valve leaflets Dilatation of the aortic ring in hyper- 
tension, for instance, may result m functional aortic regurgita- 
tion even with a very high diastolic blood pressure A similar 
situation in the pulmonic system presumably accounts for the 
Graham-Steeli murmur found in rare cases of advanced mitral 
stenosis With left ventricular dilatation one may hear a 
short mid-diastolic murmur at the apex This was first de- 
scribed by Austin Flint in aortic regurgitation but has since 
been observed in hypertension and in acute rheumatic myo- 
carditis without valvular disease 

I have deliberately omitted any reference to tricuspid va - 
vular disease because it is so rarely seen clinically and because 
the diagnostic difficulties are somewhat out of proportion to 
its importance 

I have also avoided mentioning the various peripheral signs 
of aortic regurgitation, such as Duroziez's sign, pistol shot 
pulse, capillary pulse, etc Although they still figure large 3 
m the textbooks and courses m physical diagnosis, they' ad 

no information not obtainable with a sphygmomanometer 

Taking of the blood pressure is, of course, part of every hear 
examination, but the technique need not concern us here 
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The pericardial ] notion rub is characteristically a coarse, 
scratchy to and fro sound in systole and diastole It is usually 
heard near or over the sternum, is often intensified by pressure 
with the stethoscope, and persists in undimimshed intensity 
when the breath is held It is apt to be evanescent Some- 
times it is entirely systolic in time and may be confused with 
a systolic murmur A pleuropericardial friction rub may 
closely simulate it, but it is usually more affected by respira- 
tion Pericardial rubs are heard in pericarditis resulting from 
infection, uremia, myocardial infarction, or hemorrhage into 
the pericardium 

A word in closing in regard to the indications for elec- 
trocardiography, The electrocardiogram has proved to be 
of limited usefulness in the diagnosis or prognosis of chronic 
rheumatic valvular disease In syphilitic heart disease it has 
some value in affording evidence of myocardial damage It is 
of particular value when there is a doubtful clinical diagnosis 
of cardiac infarction m the remote or recent past, m obese or 
emphysematous individuals with dyspnea in whom physical 
examination is unsatisfactory", in unravelling obscure ar- 
rhythmias, and, occasionally, in furnishing evidence of active 
rheumatic myocarditis It is often negative, however, in the 
presence of obvious heart disease 
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THE DIFFERENTIAL DIAGNOSIS OF CHEST PAIN 

Pain in the chest may be a manifestation of many widely 
differing disease processes As the outstanding complaint, or 
as a minor accompaniment to more distressing symptoms, it 
may result from diseases of the heart and great vessels, lungs 
and pleura, vertebrae, spinal cord and its nerve roots, chest 
wall, and the upper abdominal viscera The site of the chest 
pain is not necessarily its place of production Thus, in 
elucidating the cause of chest pain in an individual we must, 
by careful history taking and physical examination, search for 
signs of disorder both within the chest cavity and in surround- 
ing structures That search is frequently a difficult one, espe- 
cially so for the following reasons 

In the first place, accuracy m describing the locality of 
pam begins to decline as soon as the pain ceases This is of 
the greatest importance 

Secondly, despite much writing to the contrary there is 
nothing very characteristic about the nature of the various 
types of chest pam that can be experienced The pain of 
angina pectoris may vary from a mild ache under the sternum 
to a tearing, crushing sensation throughout the chest that sends 
the patient into syncope Pam very similar to that in the 
former instance may be experienced by patients with flatulent 
dyspepsia (or aortic incompetence) , and a dissecting aneurysm 
may faithfully mimic either 

Thirdly, there is always the nervous state of the patient to 
consider From the now well-established instances of congen- 
ital insensitivity to pam to the more common extreme of cases 
of acutely reacting sensory systems, we have varying grades of 
pam susceptibility that determine, to a large extent, the nature 
of the response and its outward manifestations It is for such 
reasons that little can be expected from a study of pain on the 
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basis of patients’ descriptions Such adjectives as “terrible,” 
“agonizing,” “gripping,” “vise-hke” and “boring” convey little 
that is exact from one individual to another Truly, the nam- 
ing of pains, thus far, is scarcely scientific 

Fourthly, there are instances in which, by “sympathetic” 
excitation, a diseased heart may give rise to pain in areas re- 
mote from the precordmm but which are themselves the site 
of some pathological process Mackenzie cited the example of 
reference of anginal pain to a carious tooth, and similar cases 
have been described such as radiation of pain to the right wnst 
which had been injured years ago, or to an arthritic spine, or 
perhaps even to a diseased area in the abdomen or lower back 
It may be argued that the threshold for pain m such localities 
has been lowered by the disease process and that subliminal 
impulses from the diseased heart may, by summation, lead to 
the appreciation of pain in those areas Whether the converse 
may also occur is less certain Clinical expenence does tend 
to show, however, that at times a heartache or substemal pain 
may be excited in the case of a diseased heart secondary to 
true indigestion, gallbladder colic, or renal calculus 

With these considerations in mind we can proceed to enu- 
merate and discuss the more important causes of para in the 
chest 


Cardiovascular Disease and Disorders 
Angina pectoris 
Coronary occlusion 
Pericarditis 

Aneurysm of the aorta 
Aortic incompetence 
Acute cor pulmonale 
Arrhythmia (extrasystoles and 
paroxysmal tachycardia) 

Nervous tachycardia 
Forceful beating (especially of en- 
larged heart) in nervous person 

Chest ( Pulmonary and Pleural) 
Disease 

Pleurisy and pneumonia 
New growth 
Pulmonary infarction 
Pneumothorax 
Pleural adhesions 


Chest ( Pulmonary and Pleural) 
Disease — Cant 
Pleural effusion 
Phthisis 
"Pleurodynia” 

Bronchitis 

Bronchiectasis 

Spontaneous mediastinal eropbysc® 3 

Esophageal Lesions 
Cardiospasm 
Esophagitis 
Carcinoma 

Abdominal Disease and Disorders 

Peptic ulcer 
Gallbladder disease 
Hiatus hernia 
Subphrenic abscess 
Li\er abscess 
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Thoraac Walt and Spine 


Spinal metastases 

SpondjUbs deformans 

Bursitis 

Myalgia 

Mastitis 

Trauma 


Disease of the Nervous System 
Intercostal neuralgia 
Neurofibromatosis 
Herpes zoster 

Pressure on spinal nerve roots 
Spinal cord tumors 
Tabes dorsalis 


DISEASES OF HEART AND GREAT VESSELS 

Coronary artery disease — Because of its frequency and 
importance in medical practice we shall first consider this group 
of cases Although the precise mechanism of pam production 
m coronary artery disease has yet to be fully explained, we 
have copious clinical data at our disposal concerning the attacks 
of angina pectons and coronary thrombosis to which such pa- 
tients are exposed 

A diagnosis of angma pectons is usually made m the case 
of a middle-aged or elderly person, who may or may not show 
evidence of arteriosclerosis and hypertension, when he com- 
plains on exertion of substemal discomfort, frequently amount- 
ing to actual pam, which is relieved by the administration of 
nitrites The attacks may be mild and transient or severe and 
prolonged They usually occur during or following exertion or 
excitement, especially after taking a full meal Some patients, 
who are more severely affected, however, experience many of 
their attacks at mght or at rest in the day — angina decubitus 
The severity of the chest pam presents every gradation from 
mild substemal oppression to intolerable agony. At times, the 
patent describes his discomfort as being not painful but rather 
a choking or strangling m the throat or upper chest The sen- 
sation as a rule starts beneath the sternum, usually in the 
upper two-thirds, and not over the heart itself. It may or may 
not radiate Spread to the left shoulder and arm is common, 
but other directions of radiation, such as to the neck and jaw, 
the right shoulder and arm, and the mterscapular region, are 
not infrequent An attack of angina pectons usually lasts but 
a levs minutes, and only rarely over ten minutes m the ab- 
sence of coronary occlusion or paroxysmal tachycardia 
The relation of such attacks to exercise, their relief by rest 
and by the administration of nitntes, and the electrocardio- 
graphic evidence of coronary artery disease are important 
points to consider m establishing a diagnosis While many 
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cases (about 25 per cent) will show no evidence of heart dis 
ease by any method of examination, in others enlargement of 
the heart, hypertension, gallop rhythm, and murmurs resulting 
from cardiac dilatation may be encountered Electrocardio- 
graphic changes may be the only evidence of coronary arten 
disease Flattening or inversion of the T waves in Leads 1, 2, 
3 and 4 are fairly common, while intraventricular and auriculo- 


ventncular blocks occur less frequently In addition, transient 
deviation of the S-T interval and flattening or inversion of the 
T waves may take place during attacks of angina pectoris 
Coronary occlusion — When the lumen of a coronary ar- 
tery is occluded by a thrombus (or, rarely, by an embolus) 
one of several things may happen The patient may drop 
dead, he may experience sudden severe pam in the chest, per- 
haps with spread to the neck, shoulders and arms, with symp- 
toms of shock, he may simply experience a sense of oppression 
beneath the sternum, with dyspnea and a feeling of anxiety, 
or, lastly, there may be no pam, collapse, or dyspnea and the 


incident may pass unrecognized 

The pam may be indistinguishable m nature and site from 
angina pectoris, but its persistence for an hour or more, the 
associated signs of collapse (viz sweating, hypotension, dysp- 
nea, pallor and tachycardia) and the failure of nitrites to afford 
relief readily suggest the probability of actual occlusion In 
addition, coronary occlusion usually results in myocardial in- 
farction which is followed by fever for a few days (100° or 
101° F ), with a moderate leukocytic reaction (12,000-15,000), 
increased sedimentation rate, and sometimes a pericardial fric- 


tion rub Signs of temporary heart failure may follow 

Electrocardiographic changes are of the greatest impor- 
tance Within a few hours of the onset there may develop a 
high origin of the T wave or of the S-T interval from the de- 
scending stroke of the R wave m Lead 1 or 3, with a corre 
sponding depression of the S-T interval m the opposite lea , 
that is, Lead 3 or Lead 1 A distinct Q wave may make i 
appearance, or it may become exaggerated if already pre^en 
in Lead 1 when the S-T interval is elevated in Lead 1 and w 
Lead 3 when the S-T interval is elevated in that lead Fla 
tening or inversion of the T waves may or may not pe rSIS > 
abnormality of the Q waves tends to be permanent 

In the differentiation of acute coronary occlusion ro 
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acute abdominal crises (such as acute cholecystitis, biliary 
colic, and perforated peptic ulcer) which may give rise to chest 
pain, the absence of previous abdominal complaints, a history 
of previous angina pectons or other cardiac symptoms or signs, 
and the presence of hypertension are indications of likely cor- 
onary mischief The site of the chest pain, sternal, or sternal 
and epigastric, is characteristic of coronary artery disease, 
whereas acute pam of abdominal origin rarely begins in or in- 
volves the chest alone 

OtheT heart and great vessel conditions that may give 
nse to chest pam are aortic aneurysm, aortic incompetence, 
aortic syphilis, pericarditis, and paroxysmal tachycardia In 
addition one must keep in mind the condition of ncurocircula- 
tory asthenia, in which the patient, usually a young adult of 
nervous disposition, complains of precordial aching, palpita- 
tion, and general heart consciousness Dizziness, faintness 
tremor and sighmg respiration are other common symptoms 
which indicate the instability of the nervous state in such pa- 
tients 

Careful physical examination should enable one to estab- 
lish the existence or otherwise of the above-named organic 
heart conditions that may produce chest pam A history of 
syphilis and of paroxysmal dyspnea, the presence of murmurs 
at the heart base, roentgenologic evidence of dilatation of the 
aorta and the determination of the serum reactions for syphilis 
will aid the physician in making a diagnosis of cardiovascular 
syphilis It should be remembered, however, that cardiovas- 
cular syphilis may fail to present any of the above symptoms 
or signs for a long time and that angina pectons may be its 
only manifestation 

Marked aortic regurgitation with a very low diastolic blood 
pressure may lead to coronary insufficiency and anginal pains 
Dgma pectons may be noted during a paroxysm of tachycar- 
<hUi but the patient is usually conscious of the disturbance in 
pulse rate and a careful history should elicit this important fact. 
The pain of acute pericarditis may resemble that of angina 
pectons, but its longer duration, the etiologic background 
(rheumatic or otherwise), the acute nature of the illness and 
the presence of a faction rub or the later development of effu- 
sion into the pericardial sac, should prevent a mistake in 
diagnosis 



1312 


J D SPILLAGE, PAUL D WHITE 


A dissecting aortic aneurysm often gives nse to excruciating 
chest pain of sudden maximal onset, spreading widely to in- 
volve the back, lumbar region, and often the legs Shock may 
be profound, arterial obliteration may result, most commonly 
in the legs, but electrocardiographic evidence is usually nega- 
tive Chrome hypertension and cardiac enlargement are al- 
most invariably present, roentgen examination is rarely helpful 
Sudden occlusion of a mam branch of the pidmonary ar- 
tery may lead to chest pain, first by cardiac dilatation, and 
second by involvement of the pleura in the ensumg pulmonary 
infarction The earlier pain may be slight and readily over- 
looked, but the pleuritic pam is frequently troublesome and 
may resemble that of pneumonia A history of recent surgical 
operation, the presence of thrombosis in the abdominal, pelvic, 
or leg veins, the frequency of dyspnea in attacks, sips of 
shock, and the absence m the electrocardiogram of changes 
due to coronary arterial occlusion, serve to guide the physician 
to a correct diagnosis If the infarction is sufficiently large to 
embarrass the heart, the right ventricle dilates and we have the 
condition of acute cor pidmonale In this event the electro- 
cardiogram may be characteristic an S wave develops m 
Lead 1, the T wave in Lead 2 tends to be low or inverted, a 
“Q” wave is found m Lead 3, or is increased in amplitude, 
and Lead 4 remains normal except for the T wave which may 
be flattened or inverted These changes tend to be transient 

DISEASES OF LUNGS AND PLEURAE 

There are several conditions of the lungs and pleurae which 
may give rise to chest pam Such pam may be of sudden on- 
set, occurring m an apparently healthy individual, or it may 
form a more chronic symptom during the course of an illness 
such as phthisis or carcinoma of the lungs 

In the former group, spontaneous pneumothorax, because 
of its sudden onset in a healthy person, usually a young adult, 
presents a striking and an all too frequently overlooked event 
The patient most often presents himself to the physician com- 
plaining of a pam in some part of the chest, usually the side 
on which the accident has occurred The pain is usually o 
sudden onset, so that the patient can give the exact moment 
that it occurred and what he was doing at the time, on the ot cr 
hand the onset may be insidious and attended by little if an y 
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p ain The pain tends to be sharp and stabbing, it is usually 
felt in the midaxdlary region but it may be referred to the 
scapula or beneath the clavicle or may radiate around the chest. 
Accompanying the pam is a shortness of breath which steadily 
increases, while the patient is pale, bathed in perspiration and 
has cold extremities The mental distress is often extreme 
Cyanosis is rarely marked The physical signs will depend 
to a large extent on the amount of air in the pleural cavity 
They are diminished movement of that side of the chest, di- 
minished tactile vocal fremitus, hyperresonance, diminished or 
absent breath sounds, and in some cases, the com sound The 
cardiac apex beat may be displaced towards the normal side 
The immediate cause of spontaneous pneumothorax is rupture 
of an air-contammg vesicle into the pleural cavity, approxi- 
mately 80 per cent of all cases of pneumothorax are due to 
pulmonary tuberculosis, the remaining 20 per cent resulting 
from pulmonary abscess and gangrene, bronchiectasis, pneu- 
monia, pulmonary infarction, and empyema Among extra- 
pleural causes may be mentioned mediastinal emphysema, sub- 
phrenic abscess, perforating ulcer of the stomach or esophagus, 
and canes of the rib or sternum 

Rather less striking in onset may be the pam of pleurisy , 
pneumonia, or pulmonary infarction The involvement of the 
pleura in each case produces a sharp, lancinating pam which 
waxes and wanes with the respirator}' movements A short 
dry hacking cough is a frequent accompaniment. Sudden ces- 
sation suggests accumulation of pleural fluid Diaphragm- 
atic pleurisy causes referred pam along the trapezius ridge 
when the central portion is affected, and over the lower chest 
and abdomen when the outer half is affected 

Thoracic pam sooner or later attacks a large majority of 
patients with pulmonary tuberculosis and has been attributed 
to pleurisy, contraction of old cavities, pulmonary congestion 
traction on pleural adhesions, and coughing It may be a duff 
constant ache or pam indistinguishable from that of pleurisy 
as described above In bronchitis and bronchiectasis pam is 
rarely a prominent feature, in the former soreness beneath 
the sternum may attend the bouts of coughing and expectora- 
tion, while m the latter condition occasional pleUntic pams 
may be encountered In a well-established case of bronchiec- 
tasis, however, the chronic cough and foul sputum, the transi- 

VOT_ Ij—S3 
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ent exacerbation with fever and chills, and signs of lung 
involvement with clubbing of the fingers and roentgenologic 
evidence of dilated bronchi should clinch the diagnosis. To 
wait for such signs, however, before injecting lipiodol is to 
deprive many an early case of much benefit Not all bronchi- 
ectatic cavities emit copious foul-smelling sputum 

In a man past middle-hfe, the sudden appearance, without 
evident cause, of pam m the chest, dyspnea, or hemoptysis 
should suggest cancer oj the lung Pain is an early symptom 
m 70 per cent of all cases It is persistent and often referred 
to the shoulder, arm, or epigastrium With it no pleural fric- 
tion is heard, and, a most important clue, it is not relieved 
by the accumulation of pleural fluid Loss of weight, clubbing 
of the fingers, signs of metastases elsewhere, are all inconstant 
findings and early diagnosis can only be made by roentgeno- 
logic and bronchoscopic studies The first step in the diag- 
nosis of cancer of the lung is to suspect its presence when anv 
obscure chest condition makes its appearance in an adult past 
middle-life 

Acute spontaneous medtasttnal emphysema, through the re 
cent classical paper of Hamman, is now recognized as an occa 
sional cause of sudden substemal distress lasting for hours 
and simulating coronary thrombosis The diagnosis may be 
made by the hearing of a most unusual bubbling or crunching 
sound at the cardiac apex -with every heart beat and may be 
confirmed by roentgenologic evidence of air m the mediastinum 
and absence of characteristic electrocardiographic changes 

CHEST PAIN OF ESOPHAGEAL OR GASTRO INTESTINAL 
ORIGIN 

Occasionally, confusion and diagnostic errors result from 
a failure to recall the possibility that pam in the chest may 
anse from lesions m the esophagus, stomach and duodenum, 
gallbladder, appendix, liver, or spleen Although on the who e 
esophageal lesions are not very common, they may presen 
pretty problems in diagnosis owing to their tendency to mimic 
painful mtrathoraac conditions Acute inflammation of the 
esophagus, following ingestion of chemical irritants, and ulcers 
of the esophagus, may produce burning pain beneath 
sternum, aggravated by swallowing 

Spasm oj the esophagus, usually termed cardiospasm w 
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it occurs at the lower end, may similarly lead to substernal 
pain which is often accompanied by regurgitation of food or 
actual vomiting The intermittent character of the pain, its 
common localization to a small area behind the sternum, its 
relation to meals and frequent relief by nitrites may lead the 
unwary to a diagnosis of angina pectoris Demonstration of 
the spasm roentgenologically, following a swallow of barium, 
confirms the diagnosis However, organic obstruction from 
carcinoma and mediastinal tumors may have to be excluded 
The shadows of malignancy are usually not slow in making 
their appearance in such cases 

Penesophageal hernia (hiatus hernia ) in which a portion 
of the stomach passes upward through the esophageal hiatus 
of the diaphragm, may closely reproduce the substernal op- 
pression and pain of angina pectoris The pam may be severe 
and follow a meal; or it may even be referred to the left 
shoulder region Epigastric discomfort, heart bum, and eruc- 
tations of gas should point to the stomach as a possible source 
of the pam, but diagnosis depends upon fluoroscopic exam- 
ination. 

Gastric and duodenal ulcers rarely cause chest pam, al- 
though one occasionally sees patients with an ulcer of the car- 
diac end of the stomach whose pam is mainly behind the 
aphistemum It has been noted, however, that following a 
coronary thrombosis, the pam of stomach and gallbladder dis- 
ease, or of appendicitis, may be referred to the chest and left 
shoulder 

Palpitation, precordial distress and sometimes substernal 
pain may accompany cholecystitis or choleltthtasts Anginal 
attacks have been reproduced by pressure on a distended gall- 
bladder, and the not uncommon association of disease of the 
gallbladder and coronary arteries may add further confusion 
to the diagnosis 

DISEASES OF THE NERVOUS SYSTEM 

Pams in the chest of more remote origin than those we 
ave considered are those which come from involvement of the 
nerve roots of the spinal cord in the thoracic segments Such 
loot pams may be the sole symptoms, and may at times mis- 
ead the most experienced examiner Once again it seems that 
eir 1 112(2 rec °gnition will follow only when the possibility of 
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their existence is given consideration The posterior spinal 
nerve roots may be involved by pressure from arthritic verte- 
brae and from spinal cord and nerve root tumors, by canes of 
the vertebral bodies, metastases to the vertebrae, and by in- 
volvement m tabes dorsalis, herpes zoster, multiple neurofibro- 
matosis and toxic peripheral neuritis Such pains are fairly 
sharp and shooting, and may encircle the chest m a girdle 
fashion Exercise, breathing, swallowing, and the taking of a 
full meal are not pain-provoking, but movements of the spine, 
sneezing, and pressure on the vertebral bodies may produce 
them Careful examination of the vertebrae for areas of ten- 
derness, tests for spinal mobility and areas of altered cutaneous 
sensation over the chest should be undertaken with, of course, 
a complete neurological study and examination of the cerebro 
spinal fluid 

The pam of herpes zoster may be present several days be- 
fore the appearance of the typical vesicles, and may persist, 
especially in older people, for many weeks or months following 
their subsidence In some cases only two or three small ves- 
icles may be found, in others, they may be clustered in one 
axilla and readily escape detection The herpes zoster itself 
may m turn point to mvolvement of the posterior spinal root 
gangha by leukemia, lymphoma, and other malignant con- 
ditions 

Obscure thoracic root pam and paresthesias m elderly peo- 
ple should always lead one to suspect the possibility of verte- 
bral metastases from some outlying and perhaps well-hidden 
carcinomatous focus Carcmomata of the testes, prostate, 
lungs, kidneys, thyroid, and breasts are notoriously prone to 
spinal metastases Radiography of the spine may reveal hyper- 
trophic arthritis, tuberculosis, myelomatous invasion, Paget s 
disease, or an old fracture dislocation as the cause of the root 

pain , 

Lastly, we may include m this group the frequent but 0 
scure entities of intercostal neuralgia, bursitis, myalgia, p c “' 
rodynia,” mastodyma, and ‘'stitch ” Pain aggravated y 
movement, and tenderness are the only common findings m 
such cases Diagnosis is safely made only when the organic 
conditions outlined above have been excluded 

There must be many instances of chest pain, paroxysm 
or persistent, the origin and nature of which are still mor 
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obscure and p u zzling Their elucidation can only follow the 
conscientious application of known data combined with the 
alertness that should be a constant trait of the practitioner of 
physical diagnosis 

ILLUSTRATIVE CASES 

The following cases have been selected as illustrating many 
of the points alluded to in our introduction 

Case X — Coronary Occlnsion with a Minimal Degree of Chest Pain, 
Very Severe Pain Located in Both Forearms. 

E W,« physician fifty -two years of age, began to suffer from indigestion 
He experienced frequent epigastric distress and flatulence, especially at night 
time One night fie was seized with a sudden se\ere pain in both forearms 
which lasted three or four hours He experienced no chest pain or discomfort. 
One month later he was again seized with an excruciating "drenching" pain in 
both forearms, attended by much epigastric discomfort and gaseous eructa- 
tion, he had no chest pain The arm pain persisted for ten hours, and during 
the following four days he developed fever and a moderate Icukocx tosis Mor- 
phine was required for two days and he remained in bed for eight weeks On 
resuming work, typical angina pectoris on effort began, for which he sought 
relief m the hospital 

His heart was then normal on physical examination and he was in no 
apparent distress The blood pressure was 160 mm of mercury systolic, 100 
mm diastolic. An electrocardiogram showed normal rhythm, rate 90, low T 
waves m Lead 1, shghUy inserted T waxes in Leads 2 and 3, with low xoltage. 
He improved and was discharged from the hospital A few months later an- 
other attack of pain in both arms occurred with much shock A few hours 
later pain appeared m the chest, the heart sounds became poor, and the blood 
pressure dropped to 90 mm sxstohe and 60 diastobc Nitroglycerin afforded 
no rehef and morphine was necessarx A pericardial friction rub, a fexer of 
tor F for a few days, and leukocx tosis (13,000) clinched the diagnosis of 
my ocardial infarction An electrocardiogram now showed sino-auncular tnchy- 
canha, rate 120, low x oltage, intrax-entncular block and a high take-off of the 
T waves m Leads 1 and 2 Later, the T waves in all leads became inverted 

In this case the mam feature was the severe pain in both 
forearms, later attended by substernal discomfort Myocar- 
dial infarction occurred m one such attack Cardiac pain may 
be referred to regions remote from the chest and cause but 
sll ght substernal oppression It thus behooves us to be sus- 
picious of any recurring paroxysm of pam, especially related 
o exercise, in elderly individuals, or when hypertension is 
known to be present 

Case IL Castro-Intestinal Fain Complicated by Coronary Fain. 

, seventy-two years old, a xery nerxous business man with a his- 
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tory of indigestion for many years and the development of new symptoms 
pointing to coronary insufficiency at seventy, had continued for the previous 
two years to be troubled hy both ailments which he himself could readily dis 
tinguish His indigestion had consisted of epigastric and low substemal dis- 
comfort associated with belching of gas and what he called "gulping,’ 1 more 
often shortly after meals and espe ci ally when he ate too heartily or was tired 
or nervous He had never had any very severe pain of this sort nor any nausea 
or vomiting He had used much bicarbonate of soda and bismuth Smoking 
more than his routine three dgars a day after meals or drinking much tea or 
coffee aggravated the indigestion ' 

At seventy he rather abruptly developed, while sitting quietly one evening, 
severe substemal oppression radiating to both arms, this lasted all night and 
required morphine subcutaneously in the early morning He remained in bed 
a few days, feeling fairly well but with a slight fever Following this illness 
he had been occasionally bothered by substemal oppression or “clutching” on 
hurrying Recently he had been worse, this new symptom being frequently 
initiated by an attack of indigestion, or vice versa, even when he was quiet. 
Listening to the radio also sometimes induced an attack Nitroglycerin quickly 
relieved the higher substemal oppression and more slowly helped the digestive 
discomfort with the belching of gas He could easily distinguish between the 
two types of symptoms, although they tended often to be superimposed in 
time, location, and even character However, the indigestion pain was usually 
somewhat lower m position, longer in duration, rather more burning in char- 
acter, more closely associated with eating than with effort, and usually attended 


by the belching of gas 

Examination revealed a nervous alert man with sbght cardiac enlargement, 
moderate aortic and apical systohe murmurs, accentuated aortic second sound, 
slight hypertension (170 mm of mercury systolic, 105 mm diastolic), and 
electrocardiographic evidence of coronary disease (low T waves in Lead 1 ® nt ' 


inverted T waves m Lead 4) 

Improvement slowly came with physical and mental rest, reduction of 
tobacco, sedatives, belladonna, and reassurance After a few months he was 
again free from his coronary symptoms, but continued to have his old indiges- 


tion and "gulps "* 


This case is representative of a very large group of indi- 
viduals who have both coronary insufficiency and indigestion 
Sometimes the indigestion, which shows itself particularly by 
the symptom of cardiospasm, has been present for years, as 
in the present case, before the coronary disease becomes mani- 
fest, often, however, it seems to be induced reflexly for the 
first and subsequent times by the coronary insufficiency, an 
sometimes the angina pectoris is induced by the indigestion 

* Still another fen months later he was seized by recurrent ■revere 
pectoris at rest resulting in a few hours in pulmonary edema and 
Autopsy showed extensive coronary disease with narrowing but no 0 via 
acute thrombosis 
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Often these cases are very difficult to analyze, but, with care 
and experience, particularly in dealing with an intelligent pa- 
tient, there need be little or no confusion in arriving at the 
correct diagnosis It must be remembered, incidentally, that 
the electrocardiogram may show coronary disease without an- 
gina pectoris, any symptoms being wholly digestive 

Case HI — Hiatus Hernia Causing Pain Eesembllng Angina Pectoris 

A G, a man aged forty-four years, complained of bouts of pain in the 
left upper chest radiating to the left shoulder and arm Attacks mere pre- 
cipitated by such acts as dressing or m alt ing quickly At times the pain mould 
persist aQ das , it mas aggravated by ex erase Raising tbe left arm or lying 
on the left side bothered him He experienced some dyspnea on exertion 
Nitroglycerin gaxe no relief On examination no abDormahty could be found 
in his heart or lungs. Normal blood pressure mas found Electrocardiographic 
examination and fluoroscopic studies of the heart mere normal Roentgenologic 
investigation of the stomach revealed a hiatus hernia A small pouch of 
stomach could be visualized, medged into the esophageal hiatus, by manipula- 
tion the pouch could be emptied of banum 

Anginal paroxysms can be closely mimicked by several 
conditions, one of the most elusive of which is hiatus hernia 
In this condition a small pouch of stomach near the esoph- 
ageal opening is wedged upward alongside the esophagus, and 
presumably by irritation of the diaphragm causes pain which 
is referred to the left shoulder 

Case IV, — Radiation of Fain In Coronary Thrombosis Determined 
by an Active Arthritic Process in the Cervical Spine 

This patient mas a man aged fifty years Six months previously he had 
begun to suffer from pain in the back of the neck and mterscapular region 
Arthritic changes in the cervical vertebrae mere found on x-ray examin ation 
and treatment bj exerases and diathermy mas instituted At this time he 
also began to complain of upper chest pain— not sex ere, and with no definite 
relation to exercise Electrocardiographic exam ination mas normal and some 
relief mas obtained from aspirin therapy and the meanng of a corset Fire 
months later the patient developed an acute myocardial infarction, mith severe 
c ubsternal pain radiating to both jams and to the back of the neck. Tmo 
weeks later, during convalescence, he experienced further pains, these began 
m the cervical region posteriorly and radiated downward and anteriorly be- 
neath the axillae to the anterior chest region Slight fever mas associated math 
this symptom No evidence of further coronary occlusion could he dialed 
and tbe symptoms subsequently subsded They mere no doubt due to the 
arthritic changes which had caused similar pain at the beginning of his illness 

We know that atypical and bizarre radiation of anginal 
pain can occasionally be accounted for by the presence of an 
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adjacent lesion Moreover, there is clinical evidence that 
processes arising from such may be exacerbated by the occur- 
rence of paroxysms of anginal pain In this case the radiation 
of the cardiac pain and the occurrence of similar pains, m an 
inverse direction, during convalescence, were in all probability 
determined by the cervical arthritic process 

Case V — Arthritis and Coronary Disease Illustrating the Diffl 
cnlty Prequently Encountered in Elucidating the Cause of Atypical Chest 
Pain 

This patient, a man, was fifty-two years old On rare occasions during 
the past four years he bad noticed a sight subsferna] pain on excessive eSo it. 
It would last a few minutes and subside spontaneously There was no radix 
tion of this pain Nine months previous to examination he began to notice a 
more or less constant numbness along the left thumb and radial aspect of the 
left forearm, this was unrelated to effort Three months later, after exercising, 
the numbness increased m severity and spread upward to involve his left 
shoulder, similar discomfort was experienced over bis right shoulder but none 
over the prccordium Three days later he consulted his physician, who pre- 
scribed nitroglycerin Almost immediate relief of the left arm numbness was 
obtained, but that in the right shoulder remained unaffected The patient re 
mained confined to his bed for the next four months and while there experi 
enccd occasional severe pain near the nght costal margin In the midclavicular 
line This svas considered to be “intercostal neuralgia” 

When seen by one of us he had been up from bed for one month and was 
working two hours daily The left arm numbness recurred, but no prccordri 
discomfort was noticed Severe pain was felt m the mid-dorsal region of his 
spine and he bad to be lifted in and out of his bed for this reason The left 
arm numbness was non unaltered by the administration of nitroglycerin lu 
addition, a moderate degree of swelling of the first and middle fingers of his 
left hand was observed over the previous four months and some pains were 
experienced there and in both knees The patient complained that the pains 
varied with the weather and that on one occasion bis ankles were swollen and 
painful also On physical examination his heart showed no ahnormaitles B> 
fluoroscopy it was found to be of normal size and shape, and clectrocardio- 
graphic examination revealed smo-auneular tachycardia, slight nght axis devia 
Uon, low voltage, upright T wmves in Leads 1 and 2, inverted T waves in 
Lead 3, and normal Lead 4 

No doubt a minimal amount of coronary artery disease 
with angina pectoris was present in this case, but the majority 
of the pains experienced were of extracardiac origin and due 
to arthritis Irregular relief of the left arm numbness by the 
administration of nitroglycerin indicated relief of the cor- 
onary element but not of the arthritic factor 
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Case VX. — Pulmonary Embolism Simulating Coronary Thrombosis 
C M, a male aged fort) -three, was a Swedish- American fanner He had 
always led a very strenuous life but had been well except for an injun to his 
nght kidney in a fall at the age of seventeen He bad always worked very 
hard physical^ He used considerable tobacco but very httle alcohol 

Six sears before our examination he was awakened one morning at 3 am 
by pain throughout his left chest which was worse on deep breathing and on 
coughing This discomfort continued throughout the day and, that evening, 
he had a second and much more severe pain in the anterior part of his chest, 
m axim ally substemal, accompanied by difficult breathing at a rate of 36, con- 
siderable cyanosis, and a regular heart rate of 96 He required grams of 

morphine for full relief He had a slight fever for a few days (rising to 
99° F ) and a friction rub was heard in the anterior chest on the third day 
He remained in bed six weeks and, dunng the latter part of that time, de- 
veloped tenderness and sw elling of his left leg His blood pressure was low 
before, during, and after this attack, dropping to 90 systolic and 60 diastolic at 
the height of the attack. 

Following this illness he increased his activities verv gradually over a 
penod of years and resumed his full work on the farm without any ill effect. 

Eight months before our examination he experienced a mild pain In his 
left upper chest without dyspnea or prostration His first electrocardiogram 
taken at that time was perfectly normal, including Lead 4 

Four months before our examination he had his second severe attack of 
chest pam accompanied by rapid breathing and pain in his back on respira- 
tion His temperature rose to 100° F on the third day His pulse was regu- 
lar at 72-54 His respirations were 24 The blood pressure was 100 svstolic, 
64 diastolic There was a harsh murmur or friction mb ov er the region of the 
pulmonary artery, and there was dullness at his right lung base That same 
evening he had a much more severe attack of the same type and required mor- 
phine twice subcutaneously An electrocardiogram taken several days later 
showed no abnormalities, and several weeks later rather low T waves w all 
leads After this, the patient made an uneventful convalescence and at the 
time of our examination showed no abnormality of the heart or lungs, there 
was, however, slight swelling of the left leg The blood pressure was normal, 
135 systolic, 80 diastohe. Electrocardiographic and x-ray examinations were 
whoDj normal 

This case is an example of what is occasionally seen and 
often confused with coronary thrombosis, namely, pulmonary 
embolism from peripheral phlebitis In this case the phlebitis 
in the left leg did not appear until after the pulmonary em- 
bolism Such a sequence of events is not unusual, the phlebitis 
occurring m a deep vein first. 

This patient’s occupation, unusual dyspnea, pain on breath- 
ing with and following the attacks, recurrence of the attacks 
relatively negative heart findings during and after them, nor- 
mal electrocardiograms, pulmonary findings m the form of 
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friction rub and consolidation, and the involvement of the left 
leg, established the diagnosis of recurrent pulmonary em- 
bolism We have recommended this patient for study of the 
left leg venous circulation with the question of ligation of the 
offending vein to try to prevent further trouble * Such therapv 
has been earned out successfully m a number of cases 

SUMMARY 

Chest pain can be a very complicated symptom because of 
the many possible causes for such pain and the similarity in 
site, character, duration, and circumstance of several of the 
different vaneties of chest pam 

The most common causes of chest pain are, m the order 
of their occurrence strain or injury of the chest wall itself, 
indigestion, with spasm of the esophagus and cardiac end of 
the stomach, pulmonary and pleural involvement, gallbladder 
disease, and coronary insufficiency in the form of angina pec- 
toris or coronary occlusion Rarer causes of chest pain are 
pressure from or rupture of saccular aneurysms, dissecting 
aneurysms, spontaneous pneumothorax, spontaneous medias- 
tinal emphysema, thoracic tumors, spinal disease, and herpes 
zoster 

* This was later carried out, an extensive deep phlebitis bong found 
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DISEASES OF THE HEART AND THE AORTA WHICH 
ARE NOT WELL RECOGNIZED 

In the daily practice of medicine, one encounters disorders 
of the heart and of the aorta which cannot be classified as any 
of the common diseases of these organs Such cases are not 
frequent, but neither are they rare Without a critical atti- 
tude, one is likely to conclude that these patients are suftenng 
from common diseases of the heart and of the aorta The 
diagnoses usually made in these instances are arteriosclerotic, 
hypertensive, rheumatic, or congenital heart disease 

Such clinical diagnoses are usually accompanied, however, 
by a feeling of uncertainty One is likely to acknowledge that 
m these cases the specific etiologic factors of the diagnosed 
disease are lacking, that the symptomatology and other fea- 
tures of the case do not correspond to any of the common dis- 
orders of the heart or of the aorta, and that the labeling of 
the case has been “forced” and somewhat arbitrary It is this 
attitude of forcing cardiac disorders into a limited group of 
recognized diseases which handicaps further progress in the 
etiologic classification of cardiac diseases 

While the number of cases of each of the usually unrecog- 
nized diseases of the heart and of the aorta is small, the total 
number of these diseases represents a large group of patients, 
whose condition is obscure to, or inadequately understood by, 
the physician It is the purpose of this clinic to call attention 
to the general significance of this group without entering into 
details 

Our attention has been called to this problem during the 
course of studies on benben heart disease, 1 2 myocardial ab- 
scess, 3 dissecting aneurysm of the aorta, 4 5 and gummatous 
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aortitis 8 In the diagnostic selection of these cases for special 
studies, we have encountered a number of other obscure con- 
ditions, which had to be differentiated from those investigated 
by us Dr von Bonsdorff subsequently undertook a systematic 
analysis of the obscure and less common causes of heart dis- 
ease on the basis of a study of 6330 consecutive autopsies on 
patients of all ages m the Boston City Hospital from the years 
1928 to 1938 7 8< 01 10 Extensive literature may be found in 
his publications 

A COMPARISON OF THE WELL RECOGNIZED DISEASES OF THE 
HEART AND OF THE AORTA WITH THOSE WHICH ARE NOT 
WELL RECOGNIZED 

The general significance of this problem can be demon- 
strated m a simple manner, by means of a comparison of a 
tabulation of the well recognized and common diseases of the 
heart and the aorta with that of the less common and obscure 
diseases of these organs 

I A Well Recognized Diseases ol the Heart 
Congenital cardiac defects 
Rheumatic heart disease 
Syphilitic heart disease 
Acute and subacute bacterial endocarditis 

Heart disease in infections (diphtheria, scarlet fever, streptococci!! 

sepsis, tuberculosis, etc.) 

Heart disease in thyroid disease 
Heart disease in arterial hypertension 
Cor pulmonale 

Coronary insufficiency (sclerosis and thrombosis) 

Constricting pericarditis (tuberculosis, etc ) 

Neurodrculatory asthenia 
B Not Well Recognized Diseases of the Heart 
Thoracic and spinal deformities 
Arteriovenous aneurysm 

Disorders of nutrition (obesity, hydremia, anemia, beriberi, ncket?. 

scurvy, starvation) 

Hepatic cirrhosis (pancreatitis ?) 

GI) cogen disease (von Gierke’s) 

Amvioidosis 
Xanthomatosis 
Hyperproteinemia (?) 

Hypoglycemia 

Tetany 

F amilial periodic paralysis 
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Pitintan disease (acromegah ) 

Congenital idiopathic hypertrophy of lit mv ocaidium 
Extrinsic poisons (bichloride of mercurv, barbiturates, nicotine, digit- 
alis, carbon monoxide, etc.) 

Tcauma (concussion of the heart) 

r-Ravs and electnc current 

Glomerulonephritis 

Toxemia of pregnancy 

Idiopathic postpartum failure of the heart 

Lupus erythematosus disseminata 

Periarteritis nodosa 

Boech’s sarcoid 

Thrombo-angutis obhterans 

Serum carditis ( ?) 

Influenza and other respiratory infections 

Anterior poliomvditis 

Acute syphilitic tn> ocardiUs 

Gummatous myocarditis 

Myocardial abscess 

Tnchmiasis 

Obscure (“Fiedler's") myocarditis of infectious ongin 
Neoplastic infiltration of the heart 

Cerebral causes of organic character (trauma, tumor, epHeps>) 
Cerebral causes of psychic nature 

Carotid sinus and other cardiac reflexes (gallbladder disease) 

Polyneun tides 

Progressive muscular dystrophj 
Friedreich’s ataxia 

II A Well Recognized Diseases of the Aorta 
Congenital defects 
Syphilitic aortitis and aneurysm 
Arteriosclerosis (aneurysm) 

Rheumatic aortitis 

B hot Well Recognized Diseases of the Aorta 
Dissecting aneurysm 
Gummatous aortiti3 
Acute infections (abscess) 

Mycotic aneurysm 
Rheumatic aneurysm (?) 

Tuberculosis 

Aortitis of undetermined origin 


An analysis of the tabulations presented reveals ( 1 ) The 
usually not well recognized diseases of the heart and of the 
aorta are actually greater in number than those which 
recognized (2) The obscure groups represent partly hinc- 
tonal (reversible) and partly organic (irreversible) diseases 
the latter being more frequent (3) The unrecognized dis* 
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eases of the heart represent nonvalvular disease or irritability 
of the myocardium (4) The myocardial failure is the result 
of either ( a ) intrinsic or extrinsic noxious factors acting di- 
rectly on the myocardium or on the coronary vessels, or ( b ) 
causes affecting primarily some other parts of the circulatory 
system and, in turn, indirectly increasing the burden on the 
heart (5) These diseases are mechanical , metabolic, extrinsic 
poisonous, physical, anaphylactic, injections, neoplastic, or 
neurogenic in origin 

I shall comment briefly on these diseases, hoping that these 
general remarks and the scattered references cited will be of 
help to physicians in recognizing the conditions with wcreas 
ing frequency 

COMMENTS ON THE NOT WELL RECOGNIZED DISEASES 
OF THE HEART 

Thoracic and Spinal Deformities — The relation of these 
deformities and particularly of right-sided dorsal kyphoscoli- 
osis to dyspnea, limitation of physical activity, heart failure, 
and early death has been described m several classical publi 
cations of the German and French schools of the nineteenth 
century The danger of pulmonary infections in such patients 
is also known by experienced physicians American physicians 
have neglected the study of these cases The recent inves- 
tigation of Chapman, Dill, and Graybiel 11 contains valuable 
information on the clinical as well as the physiologic charac- 
teristics of this disease 

Arteriovenous Aneurysm. — The arteriovenous communi- 
cation, whether it is congenital or acquired, if of sufficient size, 
can lead to embarrassment of the heart and eventually to 
heart failure In an arteriovenous aneurysm of several years 
duration, there develops not only dilatation of the cardiac 
chamber, but also hypertrophy of the myocardium This type 
of heart failure is an example of the effect on the heart o 
reduced peripheral vascular resistance, such as is also presen 
in thyrotoxicosis, fever, and beriberi Surgical treatment o 
arteriovenous aneurysm may reestablish good cardiac reserve 
even after complete debility of years’ duration The pbys 
lology involved in this disturbance of the circulation and e 
symptomatology of the disease have been discussed in 
literature 12 
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Disorders of Nutrition — Malnutrition contributes in a 
significant way to disturbed heart action, including myocardial 
failure Factors directly affecting the heart, as well as indi- 
rect factors changing the peripheral vessels or composition of 
the blood, are operative here 13 

Among the various types of avitaminosis, lack of vitamin 
Bi plays the most important role That beriberi, both of the 
alcoholic and of the nonalcoholic type, is a regular occurrence 
not only in this but also in other parts of the world is indi- 
cated by reports from the Orient as well as from Sweden, Hol- 
land, France, Great Britain, Germany, Labrador, and South 
America Several of these reports describe the efficacy of 
thiamin or food rich in vitamin Bi m the treatment of this 
form of heart disease The diagnosis of beriberi heart disease 
can he made with a fair degree of probability 13 14 

Whether tjpes of avitaminosis other than Bi deficiency 
can lead to myocardial failure is not established with certainty 
Mvocardial failure has been described in children with scurvy 
and with rickets There is a probability that m these cases 
multiple deficiency, including vitamin B deficiency, was op- 
erative 13 Pericardial hemorrhage with effusion can develop 
m instances of severe scurvy Further knowledge is needed 
on the interaction of various types of vitamin deficiencies as 
well as on the bodily effects of a combination of certain types 
of avitaminosis with other types of hypervitannnosis Ob- 
viously man seldom chooses his food so that it is lacking in 
but one vitamin 


Anemia may be responsible for myocardial dilatation and 
weakness These changes are associated with changes in the 
e ectrocardiogram In severe anemia of long duration, myo- 
cardial hypertrophy may develop In anemia the primary 
e 10 ogic factor is myocardial anoxia, yet in many instances of 
primary and secondary anemia we are dealing also with mul- 
P e nutritional deficiency Hence in the treatment of these 
pa ents, improvement of the anemia alone is not adequate 
1 amm-nch diet should be used m addition to the specific 
treatment for the anemia 

^ reSent tiiere 1S no definite evidence that hypervttam - 
of 1116 heart In ammals > large doses 

mav S D f od " ce a certain type of arteriosclerosis, which 
y olve 3150 the coronary artenes The clinical evidence 
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however, for the existence of myocardial failure in infants 
who have received large doses of vitamin D (ergosterol) is not 
convincing 

It should be recalled that obesity is an important factor 
m interfering with the efficiency of the cardiovascular system 
In this nutritional disorder indirect factors affecting the func- 
tion of the diaphragm, the vital capacity of the lungs, the 
peripheral vascular resistance, and the venous return of the 
blood to the right side of the heart are far more important 
than the direct effect of corpulency on the myocardium through 
fatty ingrowth Careful regulation of weight, m the male as 
well as m the female, would add greatly to the “cardiac effi- 
ciency of the nation ” 

Hepatic Cirrhosis — Patients with hepatic cirrhosis suffer 
at times from circulatory insufficiency as well as from myo- 
cardial failure The mechanism of this failure is not always 
clear It is certain, however, that the disturbed cardiovascu- 
lar functions associated with cirrhosis of the liver are not all 
of the same etiology Circulatory embarrassment, including 
dyspnea and high venous pressure, may be the result of the 
mechanical effect of severe ascites Hydrothorax is also likely 
to be present, due m part to low serum protein 

In one group of patient with cirrhosis, vitamin B defi- 
ciency also plays a role In the Laennec (“alcoholic”) type 
of cirrhosis, I have observed myocardial failure without the 
presence of any of the above-mentioned factors One wonders 
whether in these latter instances disturbance of the inter- 
mediary metabolism or lack of proper utilization of food is 
not the responsible factor In 2 cases with severe hemochro- 
matosis and heart failure, without nutritional deficiency, ob 
served by us there was free deposition of pigment in the myo- 
cardium 

The French writers have described a type of heart disease 
(the endocnne-hepatocardiac syndrome) in patients with 
hemochromatosis Endocrine disturbances, including infan- 
tilism, are claimed to be present in these cases The heart is 
enlarged, the blood pressure is normal There may be gallop 
rhythm and changes m the electrocardiogram It is of in- 
terest that of 38 cases with hemochromatosis in the Boston 
City Hospital the heart weights of 16 were more than normal 
It is of practical importance to emphasize that in patients 
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With heart disease associated with cirrhosis of the liver, 
usually several of the factors described are operative 

von Bonsdorff has reported 0 a case, which I have studied in 
which severe myocardial failure developed shortly postpartum 
and which was associated with acute pancreatitis and hvpo- 
cholesteremia The nature of this case has not been clear 
to me 

Hyperproteinemia, Amyloidosis, and Xanthomatosis 
of the Heart — Rarely these disturbances of the metabolism 
may be responsible for cardiac disturbances The role of 
hyperproteinemia as a causative factor in heart failure is not 
established definitely von Bonsdorff et al 15 have studied a 
man, aged thirty-six, with myeloma, m whose blood large 
amounts of crystalhzable, high molecular, viscid protein was 
present and m whom subsequently severe congestive failure 
associated with rapidly increasing size of the heart developed 
Both digitalis and vitamin Bi were ineffective None of the 
common causes of heart disease was present The influence 
of blood with high protein-content on the heart, therefore, 
requires further elucidation 

Amyloidosis is one type of disturbance of the protein 
metabolism Deposition of amyloid in the myocardium is not 
rare. At Pmes, particularly m elderly patients, deposition of 
amyloid in the heart may be the only manifestation of amyloid- 
osis Cardiac amyloidosis is, however, responsible for myo- 
cardial failure m only a small number of the total group The 
clinical diagnosis of these cases is difficult, but can be sus- 
pected 

Generalized xanthomatosis with hypercholesteremia is rela- 
tively frequently associated with cardiac lesions, but seldom 
m th failure of the heart Such depositions maj r be respon- 
sible for aortic stenosis and obstruction of the coronary ar- 
tenes 


Glycogen Disease (von Gierke) — Intracellular accumu- 
aPon of glycogen can cause cardiac hypertrophy and myo- 
? r 1 failure, particularly m children and young adults 
ome of the cases of so-called idiopathic congenital hyper- 
op&y of the heart of early childhood belong in this group 

tW 316011011 of 1116 comprises but a small number of 
young patients with obscure myocardial failure 
ypoglycemia— -Low blood sugar, m addition to causing 

VOL. 33—84 s 
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circulatory collapse, may be responsible for usually transient 
irregularities of the heart In my experience these cardiac 
difficulties are likely to occur m elderly patients with coronan 
disease There is no indication that hyperglycemia per se is 
responsible for cardiac embarrassment 

Tetany — This may be associated with tachycardia or 
bradycardia More rarely, angina pectons-hke attacks de- 
velop Auricular flutter, lengthening of the electrical systole, 
changes m the Q and T waves, and other mtracardiac abnor- 
malities have been described These disturbances disappear 
after the administration of calcium Sudden cardiac death 
also occurs m rare instances 

Familial Periodic Para lysis — These patients some- 
times exhibit transient cardiac irregularities during attacks 
There may also be spht first sound, transient systolic murmur, 
and increase ra the cardiac dulness Electrocardiographic 
changes may develop during the attacks I have had an op 
portumty to observe such electrocardiograms in one case 
Holtzapple, as mentioned by von Bonsdorff, has witnessed 
acute cardiac death in one case 8 There was terminal pulrao 
nary edema, as a result of acute myocardial insufficiency The 
relation of low potassium-content of the blood serum to these 
cardiac disturbances, as well as the therapeutic influence of 
potassium, dextrose, and choline derivatives, awaits further 
investigation 

Pituitary Disease (Acromegaly) — Certain disorders of 
the pituitary gland per se, irrespective of the occasionally as- 
sociated hypertension, may apparently be responsible for myo- 
cardial hypertrophy and heart failure French clinicians have 
written rather extensively on this subject It is assumed by 
most observers that the cardiomegaly is but a part of th e 
general splanchnomegaly present m this disease In me 
American hterature, Courville and Mason 1 ” have recently dis- 
cussed this remarkable but still obscure condition This im- 
portant problem needs further clarification 

Congenital Idiopathic Hypertrophy of the Myocar- 
dium, — Although this condition has been recognized f° r 3 
long time, the nature of the disease remains obscure It P r0 
ably represents several different types of disturbance of t c 
heart in early childhood Glycogen (von Gierke’s) d is ^ ea ^ 
accounts for only a small percentage of the cases I bav 
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seen instances of idiopathic myocardial hypertrophy w which 
the coronary vessels were underdeveloped, and the question 
has been raised whether chrome cardiac ischemia was not re- 
sponsible for the condition Attention should be paid in the 
future to the possible effect on ‘the myocardium of the infant 
of respiratory infections of the mother during pregnancy, as 
well as of respiratory infections of the newborn The senous 
character of this heart disease is known 

Extrinsic Poisons — A number of chemical substances of 
extrinsic origin exert a harmful effect on the heart hi any of 
these are therapeutic agents, but in large doses, particularly' 
after prolonged use, they exert a harmful effect on the myo- 
cardium This problem is an important one, and one which 
requires further study in order that the practitioner should be 


able to guide his patients better 

In the present era of industrialization, there is increasing 
opportunity for workers to be exposed to such chemical sub- 
stances This fact, together with the possibility of an increas- 
ing use of chemicals in wars of the future, indicates that this 
chapter of medicine will probably increase tu significance 
The effect of nitroglycerin, dimtrophcnol, and related sub- 
stances in causing sudden and almost mysterious death, with 
or without premonitory attacks of angina pectoris, has been 
observed extensively among munition-workers 


The harmful effect of chloroform, particularly on the al- 
ready damaged heart, bnngs about cardiac injury 

It is known that epnephrme can cause various types of 
cardiac arrhythmias and angina pectoris, with or without pul- 
monary edema, particularly m the presence of various dis- 
eases > including coronary insufficiency and myocarditis On 
e other hand, the prolonged use of epinephrine in patients 
m asthma or giant urticaria does not cause (with very rare 
exception) chrome myocardial or coronary disease 

Icrcury chloride, if ingested m massive doses and par- 
th ^ 15 absorbed rapidly from the stomach (usually 

mug an eroded blood vessel) , causes myocardial weakness, 
a so manifested by electrocardiographic changes Death in 

, 0CCUrs rdaUvel - v ra P ldl y> and this is due to 
myocardial failure and not to uremia 

and iTf tS ^ be re P° nsible myocardial insufficiency 
“ a f0t arrhyttams .f taien m large doses I have 
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had occasion to observe the harmful effects of digitalis m am 
bulatory patients who, as the result of insufficient or incorrect 
instruction on the part of physicians, consumed large doses of 
the drug over a long period At times it is surprising to learn 
the large amounts of digitalis which have been taken by these 
patients 

Ergotamine can precipitate cardiac asthma in patients with 
hypertension 

The barbiturates in toxic doses affect myocardial efficiency' 
When they are administered in large doses to animals, im- 
pairment of cardiac reserve can be clearly demonstrated 
Large doses of the barbiturates cause disturbance of the pul- 
monary circulation, as manifested by pulmonary hypostatic 
congestion or pulmonary edema in man It is for this reason 
that these patients have a pronounced tendency to develop 
bronchopneumonia or lobar pneumonia 

Carbon monoxide poisoning may be associated with cardiac 
lesions in a small number of cases Changes in the cardiac 
rate and rhythm, and dilatation of the hear t with changes in 
the electrocardiogram, can occur Whether all these changes 
are the result of cardiac anoxia or whether m addition injury 
to midbrain centers plays a role m the impaired cardiac func- 
tion is not known 

The harmful effect of smoking m some persons is recog- 
nized, but it is still not known definitely which constituents in 
the tobacco or the paper of cigarettes are the most potent fac- 
tors 

Consumption of large amounts of caffeine or related sub- 
stances may be responsible for an irritable heart The pos- 
sible relation of smoking and consumption of tea and coffee 
to coronary disease, including thrombosis, is a problem that 
merits investigation 

The possible harmful effect on the heart of a number of 
other substances (bromides, iodides, acetambd, etc ) is not 
established because of lack of sufficient clinical and experi- 


mental data on the subject 

Trauma (Concussion, of the Heart). — Blunt traumatic 
injuries of the thorax can be responsible for myocardial failure 
Patients with preexisting heart disease are, m my experience, 
particularly sensitive to such thoracic injuries I have ob- 
served instances m which severe injuries of the thorax wiln- 
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out direct contact with the heart have been .associated with 
multiple minute myocardial hemorrhages This is not always 
the case, however, in concussion of the heart It has to be 
acknowledged that the diagnosis of “concussion of the heart” 
is difficult, because other etiologic factors have to be weighed 
carefully Recently Warburg has discussed this problem ex- 
tensively 17 

x-Rays and Electric Current —The effect of these forms 
of physical energy (x-ray and radium) on the heart is not 
established as yet The available reports m the literature are r 
not convincing Electric current can produce dilatation of 
the heart 

Glomerulonephritis, Toxemia of Pregnancy, and 
“Idiopathic” Postpartum Myocardial Failure — There ap- 
pears to be a certain degree of similarity between these types 
of cardiac disturbances In glomerulonephritis, manifesta- 
tions of circulatory failure are not uncommon Lowered vital 
capacity of the lungs, dyspnea, with or without high venous 
pressure, and tendency to paroxysmal attacks of dyspnea are 
relatively frequent m acute and subacute glomerulonephritis 
These changes can develop independently of hyper tension, and 
therefore cannot always be attributed to it 

It is probable that the tendency to water-retention and the 
increase in the circulating blood volume are causative factors, 
and these explain in part the pronounced tendency to pulmo- 
nary congestion and edema In some of the cases, however, 
there is direct involvement of the myocardium, which is again 
independent of a coexisting hypertension Transient or per- 
manent changes in the electrocardiogram also support such a 
contention 

The cause of this myocardial failure in glomerulonephritis 
!s not dear There is a possibility that, as in beriberi heart 
disease, with which the cluucal features of myocardial disease 
of glomerulonephritis have much in common, chemical changes 
in the blood or the vessels are the primary factors, and these 
affect the myocardium secondarily The possible effect of hor- 
mones requires investigation Whitehill, Longcope, and Wil- 
liams 18 have recently reported on this problem 

In severe cases of toxemia and eclampsia, manifestations of 
circulatory failure are not rare The literature on this subject 
is confusing, and careful observations are still lacking Judg- 
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ing from personal experience, the majority of instances of 
heart failure m toxemia and eclampsia are related primarily 
to acute and severe hypertension There is, however, one 
additional factor, namely that of water-retention (including 
that m the lungs), which results in an embarrassment of the 
pulmonary circulation, which m toxemia and eclampsia is out 
of proportion to the severity of hypertension 

In toxemia and eclampsia there is a great tendency to car- 
diac asthma and to pulmonary edema Rarely, one observes 
cases m which the myocardial failure cannot be explained on 
the basis of these factors alone One wonders whether ab 
normal activity of the glands of internal secretion is not re 
sponsible for these instances 

The occurrence of “idiopathic” or “toxic” myocardial jail- 
ure during and after pregnancy, not associated with glomeru- 
lonephritis or with toxemia of pregnancy, represents an inter- 
esting group of cases These cases must not be confused with 
heart disease of nutritional disorders (beriberi), or with other 
recognized types of heart disease which tend to become ag- 
gravated toward the end of pregnancy 

In the classical case we are dealing with a formerly healthv 
young woman who, towards the end of pregnancy or more fre 
quently shortly after delivery, develops progressive myocardial 
failure without evidence of hypertension or coronary disease 
The usual features are gallop rhythm, dyspnea, cardiac en- 
largement, edema, and engorgement of the veins Embolism 
may complicate the course of this illness The disease is usu- 
ally benign with recovery, but it can cause prolonged incapacity 
and may also terminate fatally There is no therapeutic re- 
sponse to vitamin Bi, and a rather unsatisfactory response to 
digitalis Histologic examination may reveal either no myo- 
cardial changes, or “interstitial edema,” parenchymatous de- 
generation, or necrosis Endocardial thrombi may also be 


present 

Unfortunately in the few reports in the literature, includ' 
ing the important contributions of Hull and Hidden 1 an 
Gouley, McMillan, and Bellet , 20 several of tbe different types 
of rare and obscure myocardial failures that may occur in preg- 
nancy are not dearly differentiated Whether this type 0 
heart failure is infectious or metabolic in origin, and whet er 
it has any relation to the group discussed under “Respirators 
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Infections” and “Fiedler’s Myocarditis,” is not clear to the 
writer 

Lupus Erythematosus Disseminata — In this disease 
myocardial failure of varying degrees is rather common At 
times the shin manifestations may be shght, preterminal, or 
even completely absent, and the heart failure dominates the 
picture Dyspnea, precardial distress, cardiac enlargement, 
pulmonary congestion, pleural transudate or exudate, and 
pericardial or pleuropericardial friction rubs were the usual 
symptoms and signs m the cases personally observed The 
myocardial failure may be associated with pericardial effusion 
or adhesne pericarditis or mediastinitas Cardiac irregularities 
and electrocardiographic changes may be present Histologic 
^animation may re\eal either no changes, or “interstitial 
edema,’ scarring, and at times thrombosis of the coronary 
arterioles These cases are likely to be misdiagnosed as rheu- 
matic fever or infectious arthritis with cardiac involvement, 
or as various types of obscure myocarditis At times they are 
described as new syndromes 

Boeck’s Sarcoid.— This condition was considered a skin 

for a long time following the early descriptions of the 

mlROQ b y Hutchinson m 1869, Bernier m 1889, and Boech 

JL" bo rr mv0lvement ‘Hduding lungs, intestine, liver, 

scribed kldney \ prostate ’ and epicardium have been de- 

mvocardial Tnd , feW rases have been reported with 

myocardial and endocardial involvement 

cardm^m, 0 ? rema rkable case with extensive myo- 

“ute rS™?, K U,at rep ° rted ^ The clinical 

Ne 6"> ™ »p.d, progressive 
The heart nn ^i ^- vs P nea j orthopnea, edema, and cough 

PomidTt till md ge,i 116 rate was rapid ' a ” d 
diom-anhirn ^ 3163 was accentuated The electrocar- 

arbomationhl Ur i changed from that of sinus tachycardia with 
tion comni i u k and , low volta § e to that of auricular fibnlla- 
SjSff heart bl0ck ’ and a shlftln g pacemaker 0n 

bers were diSfeT Th Q ^ ^ W6Ighed 45 ° ** M cW 
Dlaced h r u ^ myocardium had been extensively re- 

there ' ^ r ° mC inflammator y granulation tissue, in which 
there was fibrosis, but no caseation 

Nodosa — This disease very rarely mav ln 
branches of the coronary artenes and can thereby cause 
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cardiac embarrassment In one case, with whose history I 
am familiar, there was a diffuse involvement of the small 
arteries of the pulmonary vessels and, as a result of it, the 
disease imitated the picture of miliary tuberculosis 

Thrombo-angntis Obliterans — Seldom the coronary ar- 
teries can become involved, leading to thromboses, in this 
disease The corresponding clinical picture is that of myocar- 
dial failure 

Serum Carditis — There are few suggestive reports in the 
literature indicating that following the administration of sera 
and after anaphylactic phenomena cardiac embarrassment and 
even death followed Proliferation of histiocytes in the endo- 
cardium and acute proliferative changes in the branches of the 
coronary arteries have been described I had no opportunity 
to observe such cases 

Influenza and Other Upper Respiratory Infections.— 
Temporary insufficiency of the heart following attacks of m 
fluenza is common It is more surprising to find, however, that 
an apparently mild attack of upper respiratory infection can 
at times be followed by severe, or even permanent, damage to 
the myocardium The exact differentiation of the cardiac ef- 
fects of various types of upper respiratory infections is not 
feasible at present This group of patients with heart disease 
represents a problem oj real practical significance The sep- 
aration of this myocardial failure from the so-called Fiedlers 
myocarditis is not feasible at present 

In the majority of instances, the cardiac disturbances fol 
lowing upper respiratory infection are transient and functional 
in nature They may be associated with disturbances of the 
mtracardiac conduction and changes in the heart rate and 
rhythm The heart becomes irritable Only seldom does sud- 


den death in otherwise robust persons occur 

It is probable that some of the instantaneous deaths after 
strenuous athletic exertion in robust persons, in whom post- 
mortem examination fails to reveal any recognized cause of 
death, fall into this group Egedy has stated 22 that about 20 
per cent of all influenza patients develop symptoms of heart 
disease, and in about half of these cases changes in the electro- 
cardiogram are present The relative frequency of cardiac in- 
volvement varies in different epidermis 22a Recovery may he 
rapid or protracted Histologic changes in the myocardium 
have been found m but a small group of the cases * 1 
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I have had opportunity to observe a group of patients, 
usually young adults and children, who after an attack of 
apparently innocuous bronchitis rapidly developed severe myo- 
cardial changes, leading to congestive failure Gallop rhythm, 
heart block, pulsus alternans, and fibrillation are frequently 
present Evidence of valvular disease is lacking After a 
lapse of several months there is improvement, but more fre- 
quently permanent damage is the final outcome These pa- 
bents eventually become cardiac invalids 

It is of interest that in a recent report on anatomic findings 
in patients after sudden death, Lisa and Hart ' 4 point out the 
frequency of respiratory infections associated with myocarditis 
Whether in these cases there is a more severe cardiac effect of 
usual respiratory infections, or a specific infection is involved, 
is not known at present The clinical picture somewhat re- 
sembles rheumatic fever with cardiac complications, with which 
condihon this disease is usually confused 

Anterior Poliomyelitis — von BonsdorS 8 has descnbed 
morphologic lesions m a small group of cases with an- 
terior poliomyelitis Hemorrhages, necroses, and parenchym- 


atous degeneration were present in the myocardium The 
mechanism and the significance of these lesions are not dear 
Neurogenic, specific myocardial, or nonspecific concomitant 
factors are the possible causes in the pathogenesis At present 
there is no evidence, however, that anterior poliomyelitis can 
be responsible for chronic heart disease 

Syphilitic Myocarditis — During the secondary stage of 
syphilis, transient cardiac disturbances may be present These 
are usually mild and manifest themselves in cardiac irregulari- 
ties Gummatous myocarditis is a rare occurrence, and the 
diagnosis of this condition is difficult. 


Myocardial Abscess —This condition is usually a mani- 
festation of staphylococcus sepsis In rare instances, how- 
ever, solitary myocardial abscess may develop, and this even- 
tually may rupture into the pericardial sac or into cardiac 
cavities In very rare cases, cardiac murmurs may de- 
velop, mutating valvular heart disease, when the myocardial 
abscess penetrates the endocardium The clinical features and 
significance of this condition have been discussed elsewhere* 
Tnchmiasis — This infestation can cause a 

”***• ma « cardiac arrhythmas ma “So 
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cardiographic changes Spink 25 has studied this aspect of 
trichmiasis on the clinical material of the Boston City Hos 
pital and demonstrated that the trichinae can infest the myo 
cardmm 

Obscure (Fiedler’s) Myocarditis of Infectious Ongin. 
— In. 1899, Fiedler descnbed a myocarditis associated with 
lymphocytic infiltration This myocarditis occurred in young 
people who suffered from mild and vague infections of non- 
specific nature At postmortem the only demonstrable organic 
lesions were found m the myocardium Usually lymphocytic 
infiltration with plasma and polymorphonuclear cells was 
present 

The significance of this Condition has been discussed re- 
peatedly in the literature without any further clarification of 
the problem Scott and Saphir 20 have recently reviewed the 
literature The patient is usually between the ages of twenty 
and fifty Tachycardia with gallop rhythm, irregularities, and 
electrocardiographic changes are frequent Cardiac embarrass- 
ment and congestive failure develop slowly, but at times thc\ 
occur quite abruptly Improvement may be slow The con- 
dition can be fatal Pulmonary and peripheral embolism can 
complicate the clinical picture as a result of dislodging of 
endocardial thrombi This and other features of the disease 
usually raise the diagnostic possibility of “silent” coronary 
thrombosis or atypical rheumatic carditis This condition 
exists, as judged from my experience, and it is similar to or 
identical with the myocardial changes observed after various 
types of respiratory infections (p 1336) This type of myo- 
cardial failure may bear a close relation also to idiopathic 
cardiac hypertrophy of infants or children 

Neoplastic Infiltration of the Heart — In recent years, 
increasing attention is being paid to these lesions of the heart 
The diagnosis of primary and secondary tumors of the heart 
is made with greater frequency Metastatic tumors of the 
heart are by far the most frequent In the majority of in- 
stances, the infiltration is direct, usually from neighboring 
structures such as the lung, pleura, mediastinum, or via the 
vena cava Affections of the right side of the heart are more 
common Often the cardiac neoplasm gives no symptoms or 
signs When, however, there is unexplained cyanosis, attacks 
of syncope, cardiac irregularity, and electrocardiographic 
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changes during the course of neoplastic diseases, which are 
apt to metastasize or are located near the heart, the probability 
of neoplastic infiltration of the heart may be suspected ^ 

Cerebral Causes of Organic Nature —Experimental 
stimulation of the hypothalamus can produce premature beats 
of the heart Blows to the heads of animals can cause 
cardiac irregularity and changes in the electrocardiogram . I 
have observed at times similar changes m man, following 
fracture of the skull In patients with brain tumors, changes 
in cardiac rate and elevation of the blood pressure fre- 
quently develop Rarely, severe fluctuation of the arterial 
pressure with tendency to dyspnea occurs, without obvious 
reason m patients with cerebral neoplasms The clinical pic- 
ture of these cases can closely simulate that of paroxysmal 
hypertension of chromaffin tumor origin In one such case, 
observed through the kindness of Dr E Sachs, of St Louis, 
temporary blindness, dyspnea, and orthopnea were associated 
with each of the many paroxysmal elevations of the artenal 
pressure Reports are also available indicating that bram 
tumors can be associated at times with subendocardial hemor- 
rhages The significance of these reports is not clear to me 
Cerebral Causes of Psychic Nature — Emotions can 
exert significant influence on the function of the heart Be- 
cause the diseased heart is usually hypenrritable, the role of 


emotional factors can become of paramount importance The 
proper recognition of this has an important bearing on treat- 
ment In the precipitation of various types of cardiac disturb- 
ances, physiologic mechanisms of definite patterns are opera- 
ble This has been discussed in detail elsewhere =T 


Carotid Sinus and Other Cardiac Reflexes — A hyper- 
active carotid sinus as well as reflexes originating from other 
areas, such as the eyeball, esophagus, stomach, gallbladder, 
and other organs, can precipitate functional disturbances of 
the heart, including arrhythmias Dizziness, weakness and 
syncope can be associated with the attacks The details of 
these clinical syndromes have been described 2S > 28 80 s i 
, ^°lyheuntides — In the dry neuntic form of beriberi 
boUi of the alcoholic and of the nonalcoholic type, tachycardia 
d electrocardiographic changes can be present Similarly 
n other types of severe polvneuri tides, tachycardia is nnf ' ’ 
common The pathogenesis of the cardiac disturbances asso- 



1340 


SOMA WEISS 


ciated with these polyneuntides is not dear In the cases of 
neuntic benben associated with tachycardia and other circula- 
tory changes studied by us, histologic alteration m the vagus 
nudei was found 

It has been suggested in the past that “vagus neuntis” may 
be responsible for these cardiac disturbances (Shimazono) 
Whether through the pathology of the cardiac nerves secondary 
humoral factors are operative, such as have been found in the 
experimental work of Banting, Hall, and their associates, is 
not known at present 

Progressive Muscular Dystrophy — These patients at 
times suffer from attacks of tachycardia and, rarely, they die 
suddenly Electrocardiographic changes have also been de- 
scribed Whether these changes depend on organic changes 
in the myocardium, similar in nature to those occurring in the 
voluntary muscles, or the cardiac disturbances are the result 
of secondary influences, is discussed in the hterature 33 33 

Friedreich’s Ataxia — This familial disease may be asso- 
ciated with heart disease, as reported by French physi- 
cians 34, 35 30 Tachycardia, premature beats, auricular flutter, 
and fibrillation can occur Rarely, congestive failure follows 
The electrocardiogram may show prolongation of the P-R and 
Q-R-S intervals, changes in the shape of the S-T segment, and 
low voltage Postmortem reports have described cardiac en- 
largement and histologic alterations in the myocardium I 
have not seen instances of cardiac disturbances in Friedreich s 
ataxia 

COMMENTS ON THE NOT WELL RECOGNIZED DISEASES 
OF THE AORTA 

The clinical significance of this group of diseases is dis- 
tinctly less than that of the heart These conditions occur 
relatively rarely and, even if they are clinically recognized, 
usually little can be done, except in gummatous aortitis, to 
alter the condition of the patient In the majority of instances 
the conditions are of only morphologic interest 

Dissecting Aneurysm — The morphologic characteristics 
of this condition have been known for a long time, but it is 
only m recent years that the clinical characteristics of dissect- 
ing aneurysm have been formulated With the aid of this clin- 
ical knowledge a large percentage of the cases can be diag- 
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nosed The preexisting hypertension and arteriosclerosis, the 
sudden onset, the character oi the pain, and the bizarre, sea - 
tered signs depending on obstruction or dissection of arteries 
are the diagnostic characteristics z-Ray of the chest is fre- 
quently helpful 

It has been pointed out that the frequency of this condi- 
tion in the Boston City Hospital is increasing It is probable 
that with the decreasing incidence of syphilis and with the pro- 
gressive prolongation of life and the resulting increased inci- 
dence of degenerative disease, dissecting aneurysm will soon 
be a more frequent disease than syphilitic aneurysm Thus 
this disease is no more a mere anatomic curiosity The clinical 
characteristics and vagaries of this condition have been de- 
scribed elsewhere 4 B 

Gummatous Aortitis — While the scar-formmg type of 
chronic aortitis is common, gummatous aortitis is relatively 
rare In an analysis of some 300 cases of syphilitic aortitis, 
gummatous aortitis was present seven times c The symptoma- 
tology of these cases does not differ from cases of chronic 
aortitis In one case, recently studied with Dr F Parker, Jr , 
however, as a result of diffuse gummatous infiltration of the 
pulmonary artery and the aorta, sudden death developed 

Acute Infection (Abscess). — These lesions are rare and 
usually develop as a result of sepsis Preexisting lesions, par- 
ticularly arteriosclerosis, predispose to bacterial invasion of 
the intima 


Mycotic Aneurysm. — In association with bacterial endo- 
carditis, mycotic aneurysm of the aorta can develop These 
aneurysms are usually small, and they seldom rupture Re- 
cently an unusual case of this type has been observed A 
male, aged forty-one, suffered from a febrile disease of one 
month’s duration The nature of the aortic valvular lesion was 
not clear during the life of the patient The patient tem- 
porarily responded favorably to sulfanilamide treatment but 
subsequently the fever returned 


Before death two positive blood cultures yielding gonococci 
were obtained At postmortem the stenotic aortic valve showed 
evidence of healing About 4 cm above the aortic valve 
there was a small saccular aneurysm containing vevetahnn 
Tta small aneurysm had perforated He mteUXn „( 
the case was that the patient had suffered from gonococcus 
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endocarditis with mycotic aneurysm of the aorta The orig- 
inal site of the infection at the aortic valve had healed, but 
the metastatic infection m the aneurysm remained progressive 
Rheumatic Aneurysm. — The existence of this condition 
may be considered as questionable I have observed two post- 
mortem specimens, one with small aneurysm of the ascending 
arch, the other in the abdominal portion of the aorta Both 
occurred in youthful patients with rheumatic carditis Syph- 
ilis or other infections were not present 

Tuberculosis — This is a rare lesion It usually occurs 
from extension of the tuberculous process from neighbonng 
structures 

Aortitis of Undetermined Origin — Cases are observed 
rarely in which, on postmortem examination, aortitis of unde 
termmed origin is found 

CONCLUSIONS 

1 The purpose of this clinic was to demonstrate and em- 
phasize the fact that there exists a large group of patients who 
suffer from diseases of the heart and of the aorta which usually 
are not recognized by physicians The available knowledge 
on some of these diseases is adequate, but this has not pene- 
trated as yet the sphere of routine diagnostic considerations 
Information on other of these disorders, however, is still 
meager 

2 In several of the cardiac disturbances discussed, the 
pathogenesis is psychogenic, neurogenic, or metabolic in na- 
ture, and complete recovery of the patient under treatment 
usually occurs It is essential that we take greater interest 
m these reversible cardiac disturbances instead of continuing 
to be interested mainly in organic heart disease, from which 
complete recovery is rare 

3 Some of the etiologic factors, particularly those which 
are psychogenic, neurogenic, metabolic, and infectious in char- 
acter, can be superimposed on the common organic diseases of 
the heart, and they accentuate the cardiac damage The cor- 
rect clinical appraisal of a cardiac patient often necessitates 
not only a complete qualitative analytical separation, but also 
a quantitative estimation of each active etiologic factor 

4 Application of the considerations here discussed is of 
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practical significance, not only m internal medicine, but also 
m surgery and in the specialities 
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DETAILED NON-SURGICAL TREATMENT OF 
BRONCHIECTASIS 

CLASSIFICATION of bronchiectasis 

There are two main types of bronchiectasis In the first 
type the disease starts in childhood after some form of acute 
respiratory infection In only rare cases is there proof that 
the bronchiectasis itself is congenital or is associated with con- 
genital atelectasis or cystic disease The second type starts 
at a later age and is the result of bronchial obstruction by 
foreign body, benign or malignant tumor, tuberculosis, or other 
chrome inflammation Between these two clear-cut types of 
the disease there are varying degrees of bronchiectasis which 
have their onset at any age from a variety of known or un- 
known causes In this paper we shall pay most attention to 
the first type. 

PROGNOSIS 

Bronchiectasis may involve only part of one lobe, the 
whole of one lobe, or part or all of many lobes, but after it is 
once established it seldom spreads from one lobe to another 
This is an important point m prognosis and one that is not 
usually recognized However, the infection m the bronchial 
walls may progress and involve the peribronchial and pul- 
monary tissues When this happens there is true broncho- 
pulmonary suppuration amounting to multiple pulmonary ab- 
scesses with foul sputum In a surprising number of cases 
however, the pathologic process does not extend beyond the 
peribronchial tissues 

People with bronchiectasis may live for many years but 
there is a strong clinical impression that those who develop 
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the disease before they are ten years old seldom live beyond 
the age of forty To obtain statistics on the prognosis m bron- 
chiectasis Dr Kenneth Perry has recently reviewed 404 cases 
treated at the Massachusetts General Hospital in the past 
twelve years Two hundred and sixty patients had only med- 
ical treatment, and sixty-six, or 25 per cent, of these are al- 
ready dead Thirty-five died of pneumonia, rune of right- 
sided heart failure, eight of brain abscess, four of massive 
hemorrhage, and only five of conditions not directly associated 
with the bronchiectasis Ninety-four of the non-surgical cases 
developed symptoms of their disease before the age of ten and 
twenty-one of these have died Thirty-three had their svmp- 
toms for more than twenty years and eight have died It is of 
interest that of the total 404 patients, 45 per cent had symp 
toms before the tenth year of age and only nine patients over 
forty years dated the onset to childhood These are only pre- 
liminary figures, but they' support the clinical impression of 
the high mortality of the disease 

As might be expected, the saccular and cystic forms of the 
disease have a higher mortality than the cylindrical, and the 
bilateral basal processes more than the unilobar 

STUDY OF THE INDIVIDUAL CASE 

Careful diagnostic study is the first step m the treatment 
of any case of bronchiectasis This involves the following 
procedures 

1 Ordinary roentgenograms should be taken in both the 
postero-antenor and lateral positions The postero-anterior 
film may show compensatory' emphysema m the left upper lobe, 
but the collapsed lower lobe concealed behind the heart may 
appear only in a lateral film The lateral film is essential also 
to prove disease in the right middle lobe or m the lingula of the 
left upper lobe 

2 Careful lipiodol studies should be made to show the 
location and extent of the bronchiectatic lesions All patients 
should have postural drainage before lipiodol js instilled, 
otherwise a complete bronchogram will not be obtained 

3 Bronchoscopic examination is important if there is any 
evidence of bronchial obstruction from foreign body, benign or 
malignant tumor, or acute, subacute or chronic inflammatory 
tissue If the obstruction can be safely removed at the time 
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of bronchoscopy, decrease in cough, sputum and fever mil 
result 

4 There is much doubt as to the etiologic relationship be- 
tween sinus infection and bronchiectasis, but sinus disease so 
commonly accompanies bronchiectasis that the sinuses should 
be studied in each case and treatment instituted if necessary 
The cooperation of an otolaryngologist of sound judgment is 
essential 

5 Bactenologic examination of the sputum should be 
made, although it is very difficult to find the true etiologic 
organism m any large percentage of cases If the fusospiro- 
chaetal group of anaerobic mouth organisms is present in 
large numbers, arsphenannne treatment may be helpful Like- 
wise, specific measures may be instituted for hemolytic strep- 
tococcus infection Drug treatment mil be considered in more 
detail later 

6 The etiologic significance of allergy m bronchiectasis 
has recently been emphasized It is doubtful that an allergic 
factor will be discovered in many cases, but it should be 
sought If present, reasonable treatment should be started 
Certainly small areas of atelectasis occur in association with 
asthma, and it is possible though unlikely that bronchiectasis 
develops in these areas 

7 The patient’s general condition is of great importance in 
determining treatment, and careful study may show anemia, 
right-sided heart failure, or amyloid disease 

SURGICAL TREATMENT 

The purpose of this paper is not to discuss the surgical 
treatment of bronchiectasis but to review the non-surgical 
measures which have been shown to relieve the symptoms 
Medical treatment, however, ofiers no hope of cure and at 
best, only partial relief On the other hand, in 127 carefully 
selected cases at the Massachusetts General Hospital m which 
the modern type of lobectomy has been performed, forty-eight 
of the patients consider themselves cured and forty-three more 
report S5 to 95 per cent relief The operative 'mortality 1S 
cnly 3 4 per cent 

Therefore, the possibility of surgical removal of the dis- 
eased areas is the first thing to consider If surgery' is contra' 
indicated or postponed, we must be satisfied with medical 
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measures These measures may be grouped under three head- 
mgs (1) those that are definitely beneficial, (2) those that 
are worth trying, although the results are not certain, and (3) 
those that have been suggested in the past but are not worth 
using except for special indications 

MEDICAL MEASURES OF PROVED VALUE 

Postural Drainage — This is one measure of almost cer- 
tain value m all cases of bronchiectasis Remarkable im- 
provement follows its establishment The temperature drops, 
there is a gain m weight, cough and expectoration are def- 
initely decreased and the sputum becomes less foul The 
frequency and length of the drainage periods depend upon the 
age and general condition of the patient A hot dnnk before 
drainage is often helpful in starting expectoration 

In suppurative conditions of the lung the position to be 
assumed depends ordinarily upon the location of the diseased 
process The lower lobes are usually involved m bronchiec- 
tasis and drainage is best promoted by the patient’s lying on 
his face with the shoulders below the level of the hips Most 
patients prefer to he across the bed with the shoulders near 
the floor, but some kneel in a chair with the hands on the 
floor If a postural drainage table is available, the body can 
be tilted at an acute angle, but this position cannot be main- 
tained for more than a few minutes Nelson 1 has designed a 
postural drainage bed, the center of which can be made to rise 
by winding a handle The patient lying on his face with his 
hips at the peak is more comfortable than on the ordinary 
drainage table where his feet are elevated In certain cases 
the drainage position is assumed for a few minutes several 
times a day Occasionally constant drainage is indicated and 
the patient can he face down with the foot of the bed elevated 

If the bronchiectasis is in the right middle lobe or the lin- 
gula of the left upper lobe, the best drainage is obtained with 
the patient lying on his back and the foot of the bed moder- 
ately elevated In the rare upper lobe cases the sitting posi- 
tion is usually most satisfactory If the disease is in the loner 
part of the upper lobe, the position of choice is lying on the 
uninfected side 

In all cases the important thing is to find the position whicn 
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gives the best results regardless of the anatomic location of 
the lesions 

Bronchoscopic Drainage. — Postural drainage is not al- 
ways sufficient. Fever and foul sputum may persist and bron- 
choscopic drainage may be necessary A single treatment may 
remove the foul secretion, or a senes of treatments at weekly' 
intervals may be required Bronchial la\ age with salt solution 
or the introduction of gomenolized oil or lipiodol are occasion- 
ally beneficial Bronchoscopic drainage seems a drastic pro- 
cedure, but patients who receive it are often aided enough to 
insist on its continuation 

General Medical Treatment — General medical treat- 
ment is of particular importance in children or m patients 
being prepared for operation Carefully supervised postural 
drainage, regular periods of rest, treatment of anemia and a 
well-balanced diet show surprising results The diet must 
have sufficient calonc, adequate protein and high vitamin con- 
tent Heliotherapy may be added to this general program but 
is not in itself of great importance Such a program is often 
best maintained in an institution 

MEASURES OF POSSIBLE VALUE 

Drugs — Drugs are used to increase expectoration, to act 
as bactericidal agents, and to overcome foul odor Potassium 
iodide is the best expectorant, but its action is not staking m 
these cases Two drugs are used for their bactencidal effect 
neoarsphenamme if fusospirochaetal organisms are found m 
abundance, and sulfanilamide m the rare case with a pre- 
dominant growth of hemolytic streptococci The dose of ars- 
phenamine should be about two-thirds the dose used m treat- 
ing syphihs Treatment should be given twice a week and 
six doses usually suffice Arsphenamme also helps m over- 
coming the foul odor of the sputum Creosote and gom- 
enol have a similar action Creosote may be given by mouth 
or m an enema of three or four drops of birch creosote added 
to three or four tablespoonfuls of tepid milk There has re- 
cently been placed on the market a preparation (Guajakodyl) 
that can be injected hypodermically Gomenol is best admin- 
istered m capsules or perles 

Lipiodol Injections — Lipiodol is used in the therapy as 
well as in the diagnosis of bronchiectasis Opinions as to its 
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action vary Some say that it dilutes the sputum and allows 
it to be raised with less difficulty, others that it prevents irrita- 
tion by coating the bronchial walls, and still others that it is 
heavier than sputum and sinks to the bottom of the bronchiec- 
tatic cavities, displacing secretions otherwise hard to raise 
The customary procedure is to give four or six injections 
of 10 to 20 c c at weekly intervals The oil may be introduced 
through the bronchoscope, as mentioned above, or by the sim- 
pler methods of Singer, s Pritchard, 3 or Ochsner 4 Singer uses 
little or no local anesthesia The syringe is provided with a 
straight cannula The tongue is pulled forward as far as pos- 
sible, the cannula placed at the level of the uvula, and the 
patient instructed to take deep breaths and not to cough The 
oil is then injected into the inter-arytenoid fossae and trickles 
between the vocal cords during phases of respiration Pntch 
ard uses local anesthesia and injects the oil into the hypo- 
pharynx or between the vocal cords through a curved cannula 
Ochsner starts with an antiseptic mouth wash, uses local anes- 
thesia, has the patient inhale novocame solution (which has 
been placed m the mouth) and then inhale the lipiodol solution 
from the mouth These methods are described m detail m the 
articles mentioned in the bibliography 

Climate — There is no doubt that the majority of patients 
with bronchiectasis are better m the summer than m the win- 
ter, and it would naturally follow that they are better in high, 
dry climates than in localities with changeable and humid at- 
mospheric conditions Climate does not, however, cure the 
disease 

Roentgen Therapy. — A few years ago good results of 
x-ray treatment of bronchiectasis were reported c Since then 
many observers have experimented with small series of cases 
without staking results and the method has not found partic- 
ular favor In obstinate cases it is worth a trial 

MEASURES OF LITTLE VALVE 

Abdominal Belt — If emphysema complicates bronchiec- 
tasis, a special abdominal belt which pushes the diaphragm 
upward may relieve the dyspnea To be effective such bets 
must be made to order from careful measurements of tne 
patient Alexander* and Gordon 7 have described proper a * 
dommal supports 
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Inhalation— Inhalations of medicated steam have proved 
of little value, but creosote vapor baths give temporary relief 
from foul sputum Punch and Knott 8 give the following de- 
scription of the method “A special air-tight room is essential, 
hence the treatment is usually only feasible m an institution 
The creosote is vapourised in a flat metal dish placed on a 
tripod over a spirit lamp The patient sits on a chair placed 
some distance from the tripod, his clothes being protected by 
an overall, the nostrils plugged by cotton wool and the eyes 
protected by' goggles When the lamp is lighted the room is 
filled with dense fumes, which cause the patient to cough 
violently and expectorate profusely The baths are given two 
to three times daily, starting with ten minutes' exposure to 
the fumes and increasing gradually up to half an hour There 
is a certain amount of discomfort associated with the treat- 
ment at first, but the patients soon get used to it and the 
relief they experience fully compensates for the inconvenience 
Here again the treatment is purely palliative and the condition 
is likely to relapse when it is discontinued ” 

Artificial Pneumothorax. — This procedure is recom- 
mended by Rist, 9 but m recent years lobectomy has taken the 
place of compression therapy 


TREATMENT OF COMPLICATIONS 

The two most common complications are pneumonia and 
hemorrhage Pneumonia should be treated as if bronchiectasis 
were not present, but it may be very difficult to isolate the 
etiologic organism from the sputum Serum and sulfapyndrae 
must be used with caution 

There is no satisfactory' treatment for pulmonary' hemor- 
rhage Rest usually suffices Ten cubic centimeters of a spe- 
cially prepared 1 per cent solution of Congo red may be given 
intravenously Artificial pneumothorax is rarely of help m 
stopping bleeding from bronchiectatic cavities, though its use 
is justified when there is profuse hemorrhage Temporary 
paralysis of the phrenic nerve may have some good effect 
Transfusion is sometimes necessary' to save life 


PREVENTION 


There is much speculation as to the conditions nerewarv 
for the development of bronchiectasis Many investigators be- 
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lieve that some degree of bronchial obstruction or atelectasis 
is needed to produce bronchial dilatation They do not believe 
that simple infection in the bronchial mucous membrane will 
lead to bronchial dilatation It seems especially important m 
the pneumonias of children to watch for atelectatic areas and 
be sure that they have cleared before the patient is discharged 
from the physician’s care Of equal importance is the follow- 
up m cases of postoperative atelectasis, although in a large 
series of cases there are very few instances of bronchiectasis 
having followed operations other than tonsillectomy 

Once the condition is established, its exacerbations can be 
prevented by the best of hygienic care, the avoidance of fatigue 
and acute respiratory infection, and conscientious attention to 
postural drainage 

SUMMARY 

Ordinary bronchiectasis is a disease starting in childhood 
and remaining localized in the lobe or lobes originally involved 
However, the infection may spread beyond the bronchial walls 
and involve the pulmonary tissues The mortality is high 
(25 per cent m a series of 260 non-surgical cases observed 
for twelve years) and there is statistical evidence to show that 
few patients live for more than thirty years Death can usu- 
ally be ascribed directly to the pulmonary disease 

Lobectomy is the treatment of choice, but when it cannot 
be used the following measures should be employed postural 
drainage, bronchoscopic drainage, general medical care, expec- 
torants, drugs to minimize the foul odor, and a number of 
other measures when there are special indications 
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search Laboratory, Boston City Hospital 


EMPYEMA THORACIS. 

AN ANALYTICAL STUDY OF 500 CASES WITH 
GENERAL REMARKS* 

The recent development m bacteriologic classification and 
in the serum and chemotherapeutic treatment of pneumonia 
invites an appraisal of these factors m regard to its most com- 
mon complication The relationship of these factors to pneu- 
monia has been thoroughly investigated by Finland and his 
coworhersT at the Boston City Hospital In reviewing this 
and additional material from the same hospital from the point 
of view of empyema thoracis, the writer has collected 500 con- 
secutive cases of the condition (chiefh acute) occurring m 
chddren and adults o\ er a period of seven years, from 1932 
to 1939 In this series are also included postmortem cases in 
which empyema nas discovered either as a major or minor 
condition 

Incidence of Empyema — From F inland’s 2 senes of 3,131 
cases of pneumococac pneumonia it may be computed that 
empyema occurred in 11 7 per cent In his senes 4 of 6S4 
autopsied cases of pneumococac pneumonia this condition oc- 
curred in IS 1 per cent In this senes the madence of Type I 
empvema in 547 cases of Type I pneumonia was 10 2 per cent 
Age (see Table 1) — In the present series of 500 cases, 
empyema occurred most frequently m the first ten years of life 
(162 cases, 32 4 per cent) The nest most frequent group 

* Assistance m the preparation of this material svas furnished by the per- 
sonnel of the Worts Progress Administration, Official Project, No 17580 

t References 1 to 7, inclusive, in bibliography To be consulted for de- 
tails relatise to selection of cases, treatment, etc., during the pneumonic stage 
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Type I Pneumococcus was found in the blood stream in 
forty-two cases, or 44 6 per cent of the pneumococcus cases 
Types II, III, V, VII, VIII, and XVIII followed in order of 
frequency 

The mortality m ninety-four pneumococcal bacteremic 
cases was 40 4 per cent Type III, occurring m nine cases, 
showed 100 per cent mortality Type I bacteremia mortality 
was 35 7 per cent 

Streptococcus haemolyticus occurred m sixteen, or 13 3 per 
cent, of all bacteremic cases The death rate m these cases 
was 47 per cent 

Staphylococcus aureus was found in the blood stream m 
four cases, or 3 3 per cent, of all bacteremic cases The mor- 
tality m this group was 75 per cent 

In the miscellaneous group there was one Streptococcus 
haemolyticus-Staphylococcus aureus infection, four Fned- 
lander bacillus infections, and one Staphylococcus aureus 
infection 

The gross mortality m 101 non-bacterevuc cases was 36 6 
per cent In thirty-eight non-bacteremic Pneumococcus em- 
pyema cases the mortality was 39 5 per cent The mortality 
m twenty-nine non-bacteremic Streptococcus haemolyticus em- 
pyema cases was 53 per cent 

Serum-treated Cases (see Table 8) — Specific serum was 
administered to fifty-five patients during the pneumonia stage 


TABJ F b 

Analysis op 55 Empyema Cases Teeatmj urra Sptcino Sifwi 


I 

II 
\ 

vn 

VIII 

Total 


Cases treated before *>th 
day of pneumonia 


Serum type 


Number of 
case* 


1 

l 

I 

37 


Mortality 
per cent 


19 2 
50 0 
33 3 
100 0 
100 0 

2 $ 6 


Cases treated after 3th 
day of pneumonia 


Number of 
cases 


12 

4 

1 


Mortality 
per cent. 


41 6 
25 O 
O 
O 

100 0 

38 8 


Ml serum treated 


Number of 
eases 

38 

10 

4 

1 

2 


Mortality 

percent 

ITT 

40 0 

25 0 
100 0 
100 0 

32 7 


Thirty-seven of these recipients of serum were treated before 
the fifth day of their pneumonia, showing a mortality of 2 
per cent Eighteen treated after the fifth day of the pneumonia 
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showed a mortality of 38 8 per cent The gross mortality for 
all serum-treated pneumococcus cases -was 32 7 per cent The 
death rate for 237 patients with pneumococcal empyemas re- 
ceiving neither serum nor sulfanilamide was 38 4 per cent. 

Type I serum was given to thirty-eight patients, twenty-six 
receiving the antibody before and twelve after the fifth day of 
pneumonia The death rate m these twenty-six cases was 19 2 
per cent as compared with 41 6 per cent for the twelve treated 
later The mortality rate in all Type I serum-treated cases 
was 26 3 per cent In ninety cases of Type I empyema re- 
ceiving neither serum nor sulfanilamide the mortality was 10 
per cent Several factors account for this paradoxical fact, 
among which is the observation that 83 6 per cent of the 
serum-treated cases showed bacteremia, whereas only 40 per 
cent of the non-serum-treated cases showed positive blood 
cultures 

The Effect of Serum Treatment on the Incidence of Em- 
pyema — This was studied in Type I adult patients over a 
five-year period from 1933 to 1938 (see Table 9) During this 


TABLE 9 

Intiden'ce with Respect to Type I Pneumonia of 56 Cases op Adult 
Type I P.neumococcic Empyema 



Tvp-I 

aaolt 

Typel 

adult 

Incidence, 

Serum 

treated 

Mortality 

per cent 


Number of 

Q5C* 

Number of 
05 es. 

per cml. 

per cent 
Pneumonia. 

Pneumonia,* 

Empyema. 

1931-1933 

193V193S 

1915-1935 

1935-1937 

193.-193$ 

TotiL 

97 

1M 

129 

102 

305 

547* 

9 

8 

16 

11 

12 

56 

9 3 

7 0 

12 4 

10 8 

11 4 

10 2 

57 0 

59 6 

53 0 

77 0 

S9 0 

33 0 

3* 1 

31 0 

26 4 

20 0 

55 0 

37 0 

19 0 

36 0 

17 0 


Tppt I pnramonn patient, serum and noa-sexum-trented. 


Penod 547 patients with Type I pneumonia showed a slightly 
increasing annual occurrence from ninety-seven to 105 cases 
spite of an increase in serum therapy from 57 per cent to 

sVi lnac ^ ence Type I pneumococcus empyema 

owed a slight increase from 9 to 12 per cent, with a peak of 
per cent in the middle year of this period (1935-1936) 

?' eatment and Blood Culture — Of the fifty-six 
-treated patients, forty-six (S3 6 per cent) showed posi- 

TOL. 23 — S5 * 
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tive blood cultures There was practically no difference in the 
mortality m the bacteremic and non-bacteremic serum-treated 
cases, which showed 32 6 and 33 3 per cent, respectively 
In the Type I serum-treated group, however, there were no 
deaths m four non-bacteremic cases, whereas ten deaths (29 4 
per cent) occurred m thirty-four bacteremic cases In twenty- 
two bacteremic cases, treated before the fifth day of pneu- 
monia, the mortality was 19 2 per cent as compared with 41 6 
per cent m the twelve cases m which treatment was later 
Sulfanilamide Treatment — Fourteen patients with pneu- 
mococcal empyema (9 adults, 5 children) received an average 
daily dose of 2 9 gm of sulfanilamide during pneumonia Six 
of these patients died (43 per cent mortality) None of these 
patients received specific serum 

Twenty-four patients with hemolytic streptococcal empy- 
ema (21 adults, 3 children) received an average of 3 4 gm of 
sulfanilamide daily Seven of these patients died (29 per cent 
mortality) This death rate was distinctly lower than that of 
48 per cent observed in the cases of Streptococcus haemo 
lyticus infection which did not receive this drug 

There were no deaths among four adult patients with ster- 
ile empyema, two of these showed Streptococcus haemolyticus 
in the sputum and received an average daily dose of 3 6 gm 
of sulfanilamide 

Two patients with a Staphylococcus aureus infection (1 
adult, 1 child) received a daily dose of 6 and 1 gm , respec- 
tively, of sulfanilamide The adult died 

Sulfapyndme Therapy. — This drug was employed m 
two cases of empyema, in both of which the patients recovered 
The first patient was a sixty-one-year-old man with a Type I 
pneumonia who received both sulfapyridine and Type I scrum 
on the third day of the disease, with a prompt fall in tempera- 
ture but subsequent rise to 103° F on the sixth day of pneu- 
monia Thoracentesis on the twentieth hospital day yielded 
75 c c of thick Type I pus Three days later the temperature 
dropped to normal under continued sulfapyndme treatment 
This patient was discharged on the thirty-sixth day after the 
onset of the pneumonia 

The second patient, a nineteen-year-old male with a Type \ 
infection, was started on sulfapyndme treatment on the eighth 
day after the onset of pneumonia when he showed signs 0 
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massive effusion Six aspirations, yielding progressively di- 
minishing amounts from 1,000 cc to 250 c c , were earned out 
Rib resection, delayed on account of extreme toxicity until tiie 
twenty-first day of the disease, was necessitated by the vis- 
cosity of the effusion The cavity measured 350 c c at opera- 
tion The temperature, which ranged between 99 5° and 
103° F, dropped to normal on the first day after operation 
and the patient was discharged on the ele\ enth postoperative 
day with a cavity measuring 60 c c The average dosage of 
sulfapyndme was 4 gm per day over a period of nineteen days 
Various Forms of Drainage (see Table 10) — In 502 
cases of empyema, 102 were not drained because of the pa- 

TABLE 10 


Resums of Various Forhs of Drainage in 502* Cases of Eittyeiia 



TotiL 

Lived, 

Died. 

Mortality 
per cent 

No dra 

102 

*> 

100 

93 0 

Tboczcentesiit — single or multiple 

100 

42 

5$ 

58 O 

Oosed dramagr (intercostal thoracotomy) ! 
□toed drainage followed by open drainage i 

94 

69 

25 

26 6 

S3 

27 

6 

18 2 

Open drainage (rib resection) 

Secondary rib resections or partial thomco- 

159 

142 

17 

10 7 

pUilla 

14 

12 

2 

14 3 

Tour 

502 

294 

203 

41 4 


* 500 cases, 2 rtadnusnons (459 sente cases) This table includes all cases whether or not patients 
received sp*ofic serum or luUanuainide. 

t P* treats chiefly moribund. Rare unsuspected empyema coming to autopsy Eleven patients 
rtCQ *v vt £ Q , m ^ ouf treated with sulfanilamide. 

♦ Not loUowed by other form* of drainage. 

bents’ moribund condition or the incidental nature of the 
empyema The gravity of the condition is indicated by the 
mortality of 9S 0 per cent in this group 

Single or multiple aspiration without subsequent operative 
drainage was earned out m 100 cases with a mortality of 58 0 
per cent This high mortality also attests the senous condi- 
bon of these pabents 

Closed drainage (intercostal thoracotomy) was carried out 
m ninety-four cases, resulting in a mortality of 26 6 per cent 
Open drainage (nb resection) was earned out in 159 cases 
with a mortality of 10 7 per cent 

Closed drainage followed by open drainage (thirty-three 
cases) showed a mortality of IS 2 per cent 

Secondary nb resections and partial thoracoplasbes were 
done m fourteen cases with a mortality of 14 3 per cent 
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Autopsy Data — Postmortem examination was performed 
id 118 cases Tie empyema cavity was found on the right 
side in 48 2 per cent, on the left side in 37 7 per cent, bilater- 
ally m 14 1 per cent The most frequently occurring size at 
autopsy was between 100 to 200 c c and this occurred in 21 5 
per cent Next m order were cavities of 1,000 to 2,000 cc. 
(IS 2 per cent), 500 to 600 cc (13 S per cent), and 400 to 
500 cc (115 percent) 

Postmortem bactenologic examination showed pneumo- 
cocci in eighty-seven empyema cultures (50 5 per cent) 
Streptococcus haemolyticus was found in thirty-one cultures 
(18 3 per cent), Staphylococcus aureus in thirteen (7 7 per 
cent), Bacillus coh in eleven (6 6 per cent), etc Of the eighty- 
seven pneumococcus cultures, Type III predominated with 
fourteen instances (16 1 per cent) Closely grouped were 

table 11 


Complicating or Associated Local Infections Observed in 118 Auiorsin> 
Cases of Eufyema 


Local infection 

Number of 
cases 

Incidence, 
per cent 

Pericarditis 

20 

16 9 

Otitis media 

8 

6 7 

Vegetative endocarditis 

7 

5 9 

Peritonitis 

6 

5 1 

Meningitis 

4 

3 3 

Central necrosis of liver 


2 5 

Acute nephritis 

2 

1 7 

Abscess Pectoral (empjema necessitatis) 

2 

J 7 

Subdiaphragmatic (causing empjema) 

I 

0 8 

Total 

53 



Types VI (12 6 per cent), VII (12 6 per cent), I (11 5 per 
cent), V (11 5 per cent), and VIII (10 3 per cent) 

Pulmonary pat/ 10 /ogv revealed lobar pneumonia m fifty- 
four (45 6 per cent) instance s, bronchopneumonia in fifty- 
three (45 0 per cent), gross single or multiple abscesses in 
nineteen (16 1 per cent), pulmonary tuberculosis in seven (5 9 
per cent), pulmonary malignancy in three (2 5 per cent), P u ' 
monary artery thrombosis m two (1 7 per cent), anthracosis 
m one (OS per cent), septic pulmonary' infarcts in one (0» 
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per cent), pulmonary artenosclerosis m one (0 8 per cent), 
and pulmonary emboli in one (0 8 per cent) 

Cardiovascular disease occurred in thirty-eight cases (32 2 
per cent), arteriosclerosis in eighteen (15 2 per cent), coronary 
disease in ele\en (9 3 per cent), hypertensive heart disease in 
seven (5 9 per cent), and rheumatic heart disease in five (4 2 
per cent) 

Complicating or associated focal infections occurred in 
fifty-three cases (see Table 11) The most common of these 
conditions was suppurative and fibrinous pericarditis which 
was found in twenty cases (16 9 per cent) Otitis media, 
vegetative endocarditis, peritonitis, meningitis, central necrosis 
of the liver, acute nephritis and pectoral abscess followed m 
order of frequency 


GENERAL COMMENT 

The analysis of this group of 500 cases together with per- 
sonal observation of a large portion of this senes permits of 
several generalizations concerning empyema thoracis 

Delay m diagnosis is understandable in cases which prove 
to have small collections of pus (50-100 c c ) between the 
lower lobe of the lung and the diaphragm, between the medias- 
tinal surface of the lung and the pericardium, or in interlobar 
fissures It should be stressed, however, that free effusions, 
often as large as 1,000 c c. are unrecognized from time to time 
Frequently, x-ray films appear to be negative during the early 
stage of emfiyema 

On the basis of an average incidence of 24 3 per cent of 
empyema in Type I pneumonia and 11 to 18 per cent in all 
pneumococac pneumonias, one should strongly suspect empy- 
ema ij fever persists after the normal course of seven to ten 
days of the disease Search for typical or atypical localization 
siould be carried out and thoracentesis should be performed 

y the twelfth to the fifteenth day after the onset of pneu- 
monia 

Although pneumococcus empyema is usually a post-pneu- 
motuc manifestation, it should be borne m mind that it may 
rarely occur as a synpneumontc complication A case in point 
j? a forty-three-year-old man who died on the fifth 

a y of pneumonia with a 400 c c Type I purulent effusion 

The high incidence of empyema m children is another fact 
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which should encourage diligent search for the condition m 
childhood Physical signs are vastly more efficient weapons 
to use and are extremely reliable in the hands of good 
practitioners 

The preponderance of the disease in males (2 3 1) is also 
a valuable diagnostic aid 

The bactenologic analysis m this series indicates that 63 
per cent of all empyemas are due to the Pneumococcus The 
nearest approach to this frequency is the 1 5 per cent incidence 
due to Streptococcus haemolyticus It is obvious, thcrcjore, 
that every pneumococcal pneumonia should be regarded as a 
potential empyema This is especially true if pneumococcal 
bacteremia is present before specific therapy is started, as 
demonstrated by Finland s • 8 

In several cases it has been observed that Type I pneumo- 
coccal bacteremia merges into pure Streptococcus haemolyt- 
icus, with subsequent development of empyema containing the 
latter organism This shift in the bacteriology of the blood 
stream has in our experience been a bad omen 

Specific Type I serum therapy has (1) reduced the m 
cidence of empyema m non-bacteremic Type I pneumonia to 
0 8 per cent (Finland 1 ), (2) it has reduced the Type I em- 
pyema mortahty from 55 per cent in 1933-1934 to 17 per cent 
m 1937-1938, (3) it has reduced the Type I empyema mor- 
tality to 19 per cent m twenty-six cases receiving the antibody 
before the fifth day of pneumonia as compared to 41 per cent 
mortahty in twelve cases treated after the fifth day But 
serum therapy has not reduced the incidence of Type I em- 
pyema 

Sulfanilamide therapy reduced the Streptococcus haemo- 
lyticus empyema mortahty from 48 per cent m fifty-one un 
treated cases to 29 per cent in twenty-four treated cases 

Early recognition of empyema necessitates early drainage 
of the proper sort without delay Empyema may be cured bv 
thoracentesis alone, in fact, five or six patients with cavities 
of 50 c c or less were cured by a single aspiration In mos 
instances three aspirations were carried out in cases cured by 
this procedure The cases amenable to thoracentesis alone 
rarely show more than 100 c c of fluid It follows, therefore 
that multiple aspirations, averaging 400 to 500 cc m *' 
post-pneumonic empyema, represent a misconception 0 
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limitations of this procedure Nature, however, frequently 
steps in by producing pus which is impossible to aspirate with 
even large needles 

Therapeutic aspiration has its place m very sick patients, 
particularly cases of Streptococcus haemolyticus empyema In 
these cases we have found, however, a more lasting reduction 
m temperature when closed intercostal thoracotomy was car- 
ried out after the third to the fifth thoracentesis This pro- 
cedure was often, but not necessarily, followed by rib resec- 
tion Most cases of Streptococcus haemolyticus empyema 
should be considered from the point of view of rib resection 
two weeks after closed thoracotomy if accompanied by con- 
tinued fever of 103° to 104° F , provided that the fever is, 
of course, not due to such complications of pneumonia as 
pericarditis, endocarditis, otitis media, meningitis, etc Rib 
resection should be practically imperative if drainage is un- 
satisfactory following intercostal thoracotomy, as evidenced by 
persistence of fluid by physical signs or x-ray examination 
The continuation of intercostal drainage for five to six weeks 
m the presence of fever and continued signs of fluid is hnrdlj 
excusable regardless of the bacteriology 

A glance at the mortality associated with various forms of 
drainage at once reveals die fact that rib resection (open 
drainage), with a death rate of 10 7 per cent, carries the low- 
est mortality in a general hospital not equipped for special 
drainage technics Rib resection is therefore the form of 
treatment to aim at unless the usual contraindications of se- 


vere toxicity, lack of fixation of the mediastinum, extreme age 
limits, etc , are present It is the writer’s contention that 
practically every adult developing pneumococcic empyema can 
a»d should have rib resection within five to ten days after the 
first demonstration of organism-containing effusion Waiting 
for pus to “thicken up" is usually overdone It adds unneces- 
sary days of convalescence 

The writer feels that practically all pneumococcic pneu- 
monias have sufficient fibrinous pleural reaction around the 
me laslinum by the time empyema develops so that open drain- 
age m ay be carried out m the presence of moderately thin pus 
22 danger of mediastinal “flutter ” The writer has per- 
S nb resecUon on the twelfth day after the onset of 
T I pneumonia, the first positive chest tap having been 
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obtained on the ninth day In spite of quite thin pus, open 
drainage caused no respiratory embarrassment with slow de- 
compression at the time of operation 

Ideally, therefore, a posl-pneumontc empyema should be 
recognized by the tenth to the fifteenth day after the onset oj 
pneumonia and rtb resection or closed drainage should be car- 
ried out by the twentieth day except in rare instances which 
yield to several chest taps Infants do well with closed drain 
age even in pneumococcic empyema, but they may require nb 
resection later Children over four years of age can tolerate 
primary rib resection m pneumococcic empyema 

The average hospital stay after either rib resection or 
closed drainage was forty-one days * These patients were dis- 
charged completely healed Cases that are unhealed by three 
months have been arbitrarily labeled “chronic empyemas” m 
most clinics and with justification 

The most serious type of empyema from the bacteriologic 
viewpoint is that due to putrefying organisms, the so-called 
“putrid” empyema This kind of empyema is secondary usu- 
ally to perforation of a lung abscess, bronchiectatic abscesses, 
or abscess associated with carcinoma of the lung The patient 
with this disease is not only depleted by the chronic pul- 
monary infection or malignancy, but is burdened by an effu- 
sion which has a special predilection for producing on over- 
whelming anaerobic celliditis of the chest wall, even after one 
thoracentesis in some instances Such cases should not br 
subjected to repeated thoracentesis nor to closed drainage for 
this reason Open drainage, with or without dosed pleurot- 
omy, is the only safe method of attacking these cases Ana- 
erobic cellulitis of the chest wall is thus avoided by an open 
wound of the chest wall, while respiratory distress may be 
controlled if necessary by inserting a tightly fitting rubber 
tube mto the pleura which will remain air tight for a ‘Ef- 
ficiently long time 

Chronic empyema usually results from an inadequate) 
drained acute empyema, the presence of a foreign body (nm 
ber dram), osteomyelitis of the rib, persistent bronchial fistu a, 
etc Occasionally a slowly growing malignancy is found to 
the underlying cause Benign dermoid cysts or temtoma 
may break down to simulate encapsulated empyema 1 ubc - 

* Tn snfr -three cn*es on the service of the writer 
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culosis and parasitic diseases should, of course, be kept in 
mind as possibilities Biopsy of a chronic draining sinus may 
yield information where bacteriologic studies are fruitless 
Tuberculous empyema uncomplicated by purulent infection 
should be treated by repeated thoracentesis Purulent inva- 
sion usually calls for nb resection 

Such supplementary therapeutic procedures as transfusion 
(particularly in Streptococcus haemolyticus infections), treat- 
ment of the anemia which frequently appears in these patients, 
adequate dietary and vitamin intake, and ultraviolet treatment, 
are as important to bear m mind m these cases as the specific 
forms of therapy 

The frequency with which patients with empyema show 
other complications of pneumonia or are afflicted with other 
systemic conditions is illustrated in the autopsy data It is 
the conviction of all clinicians interested m empyema that these 
additional complications are the overwhelming cause of death 
m empyema. Alertness m this direction is one of the keynotes 
0 improvement of the treatment of empyema patients 
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DIAGNOSTIC PROBLEMS OF TUBERCULOSIS 

More than fifty years ago Doctor Edward Livingston 
Trudeau said to a group of his students that if a patient came 
to them with a dry pleurisy, blood-spitting, or a cold abscess 
it was wise to consider him as tuberculous and to treat him 
as such until the contrary could be proved 

Today, our armamentarium for making the early diag- 
nosis of tuberculosis is adequate Our knowledge of the use 
of these facilities, however, does not appear to keep pace with 
their development Only 13 per cent 1 of all sanatonum ad- 
missions in this country are m the minimal stage of the dis- 
ease In other words, 82 to 87 per cent of all pulmonary 
tuberculosis goes undiagnosed until it reaches advanced dis- 
ease We will be largely concerned m this dime with the 
diagnostic problem of minimal tuberculosis 

DIAGNOSIS OF TUBERCULOUS DISEASE IN ITS EARLY AND 
MINIMAL FORM 

What do we mean by “minimal” tuberculosis? The Na- 
tional Tuberculosis Association has defined it as follows 2 
A slight lesion without demonstrable excavation confined to 
a small part of one or both lungs The total extent of the 
lesions, regardless of distribution, shall not exceed the equiv- 
alent of the volume of lung tissue which lies above the second 
ehondrostemal junction and the spine of the fourth or body 
of the fifth thoracic vertebra on one side ” 

This classification is, of course, based on the anatomical 
extent of the disease m the lung But smaller lesions of 1 to 
3 cm are often seen by v-ray examination. An evaluation of 

*371 
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the age and character of these lesions is important Pulmo- 
nary tuberculous infection begins in the lung as a microscopic 
tubercle and cannot be diagnosed until it progresses to suf- 
ficient size to give constitutional symptoms of disease, or to 
cast a shadow by x-ray, or caseate into a bronchus, producing 
tubercle bacilli m the sputum This early lesion, however 
small when first discovered, is potentially advanced disease 
It may retrogress and leave behind but a small scar It may 
he latent for months to years and then spread Or it may 
quickly caseate and spread into a destructive process The 
lasting cure of this early lesion has been well discussed by 
Amberson 3 

The earhest possible diagnosis of tuberculosis comes by 
mass examination methods This routine use of tuberculin and 
.r-ray may reveal many healed and innocent lesions along with 
active disease 

These surveys have shown us the dangers of infection in 
early adult hfe They have taught us to discriminate be- 
tween tuberculous infection as shown by the tuberculin test, 
and tuberculous disease as shown by the clinical and x-ray 
observation of the patient They have shown a high incidence 
of infection and disease among those associated with the tuber- 
culous sick 4 And they have shown that those negative to 
tuberculin are m greater danger of developing tuberculous dis- 
ease from exposure to open cases than are those who are 
tuberculin positive 6 

But how is the practicing physician to handle this matter 
of early diagnosis m the most effective and practical way? 
How may our knowledge of the disease and the facilities for 
early diagnosis be used to their greatest advantage? 

Clinical Contributions to Early Diagnosis — If the 
development of well-marked symptoms of tuberculosis is 
awaited before diagnosis is made, the disease will have pro- 
gressed well into the advanced stage James Maxwell 0 exam- 
ined 340 tuberculous patients and found the average duration 
of symptoms to be about a year before the disease was diag- 
nosed In eighty-five of these there was a previous history of 
pleurisy, and 219 had significant symptoms for more than 

three months , 

Recent fatigue or weakness or loss of “pep" may be to 
patient’s only complaint A finicky appetite, vague digestive 
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symptoms, or slight loss of weight may be revealed Altered 
monthly periods in young women are not uncommon Even 
transient pleural pain and slight dyspnea should arouse suspi- 
cions of tuberculosis 

J Ft a girl of eighteen, had no symptoms of any kind eicept a slight, 
fleeting, nght-sided pleura! pain of three days’ duraUon a week before she 
was seen Her physical examination was entirely negative The tuberculin 
test was positive. The roentgenogram, however, revealed a small parenchymal 
infiltration In the periphery of the nght mid-lung field with an enlarged hilus 
gland. This lesion proved to be active and she developed a pleural effusion 
within five months of its discovery 

A history of hemoptysis, however small, if due to tuber- 
culosis, is a sign of active disease and should never be passed 
over by the examining physician without x-ray Wheezing, 
while usually correctly diagnosed bronchial asthma, may be 
due to bronchial stenosis from a tuberculous tracheobronchitis 

A careful, painstaking history may be the only aspect of 
the case which leads one into more minute study and even- 
tually to the diagnosis of early tuberculosis Each member of 
the patient’s family should be considered for tuberculosis, and 
especially should we know from what cause other members of 
the family have died A college roommate or a business asso- 
ciate may have developed tuberculosis Occupation may 
bring exposure to or close association with the disease Or, 
as with granite cutters, occupation may predispose to tuber- 
culosis These facts should arouse suspicion of underlying 
disease 

A history characteristic of tuberculosis does not always 
mean disease 


Recently E L-, a girl of twenty-one, reported for examination because of 
fatigue, loss of “pep,” moderate shortness of breath and vague pains in both 
lungs Her physical examina tion was normal except for fever on two occa- 
sions (99X> and 99 4° F ) Her pulse rate was slow, and her heart peaceful 
t was not felt that she had tuberculosis However, the famD) history re- 
vealed a sister with pleurisy and effusion and the patient was worried about 
tuberculosis r-Ray examination of the lungs was negative This knowledge 
t she was free from disease quickly brought an end to her symptoms and 
ber x-ray has remained dear 

Physical examination of the lungs m the case of the very 
small and early lesion is as a rule negative At most there may 
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be a few fine rales at an apex or mfraclavicular area or a slight 
splinting of the affected chest Complete examination may re- 
veal some loss of weight, a mild anemia, or glands which are 
unexplained Fever is likely to be absent in minimal disease, 
but tachycardia is a more delicate and reliable index of tox- 
icity The pulse rate, so easily accessible and so often neg- 
lected, may lead to a diagnosis of tuberculosis long in advance 
of the appearance of physical signs m the lungs 

Laboratory Aspect of Early Diagnosis, — A positive 
sputum examination remains always the one unequivocal proof 
of underlying tuberculosis But a negative sputum does not 
exclude tuberculosis in the early lesion, for the early lesion 
does not produce sputum unless caseation has developed and 
has brought a discharge of bacilli into a bronchus Pinner 7 
has stressed the wisdom of pursuing the search for bacilli in 
difficult diagnostic problems by concentration of the sputum, 
culture, or guinea-pig inoculation To this may be added gas- 
tric lavage of the early morning contents of the stomach But 
even these refinements of the simple sputum smear are usually 
persistently negative in the case of small or early tuberculous 
lesions 

The tuberculin test wisely used is of importance as a guide 
in early diagnosis 

R B , a student nurse of twenty years, was admitted to the hospital be- 
cause of a dry cough of three weeks’ duration, a persistent Jow -grade fever 
and dull pain in the left upper portion of the chest. Physical examination re- 
vealed fine crepitant rales in the left apex and infraclavicular region a-Ra> 
exammaUon of the lungs showed a soft mottling which extended from the 
hflus into the left apex The process was thought to be tuberculous and the 
patient was ordered to be held for observation By some oversight no tuber 
culm test was done and she was hastily transferred to a tuberculosis sanatorium 
ExammaUon on admission there was negaUve including the roentgenogram of 
the lungs The lesion had cleared and her tuberculin test was shown to be 
negative The original left apical bronchopneumonia was indistinguishable 
from tuberculosis by x-ray until the process bad resolved 


A positive tuberculin test is, however, indicative only of 
the presence of tuberculous infection It tells us nothing of 
the location or of the anatomical extent of the infection 
Neither does it inform us regarding the activity or inactivity 
of the process No tuberculin test should be considered neg- 
ative unless a patient fails to react to 1 mg of Old Tuber- 
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culm or its equivalent A tuberculin test in young, strong 
adults is usually positive in the presence of tuberculous infec- 
tion and negative in its absence A negative tuberculin test, 
however, is recorded in about 5 per cent* of those who show 
definite evidence of hilus calcification These cases doubtless 
represent the persistence of calcium at the site of earlier dis- 
ease which is healed and obsolete 

Complete examination of the blood contributes little or 
nothing toward establishing a definite diagnosis of tuberculosis 
But as part of a complete physical examination, the blood may 
reveal anemias or dyscrasias responsible for symptoms which 
may simulate the early clinical history' of tuberculosis An 
altered sedimentation rate or Schilling count will indicate the 
presence of infection within the body' but give no important 
help in establishing a specific diagnosis of tuberculosis 
The w-Ray — Aids and Errors from Its Use in Early 
Diagnosis — In the last analysis, it is the x-ray on which we 
must rely for the earliest diagnosis of tuberculosis, but always 
m conjunction with a careful history and complete physical 
examination In the individual case it is the clinical and x-ray 
approach which must be made The x-ray' has shown us that 
the physician must go out of his way in the quest of tuber- 
culosis if he is to make the early diagnosis Clinical and 
*-ray examinations of a whole family', where there Is one 
known open case, will reveal m others the earliest beginnings 
of disease which can be found no other way' Similar exam- 
mations of those in close contact with a known open case 
should be earned out Large groups, such as nurses and med- 
ical students who are frequently' in contact with open disease, 
are best handled by' wholesale tuberculin testing, with x-ray 
examination of all positive reactors Those showing lesions m 
e lungs interpreted as tuberculosis should be subjected to the 
c oser scrutmy of clinical and laboratory' study', with repeated 

Roentgenograms interpreted without wide expenence have 
eon emned many' a patient to an unwarranted invalidism The 
smallness of a tuberculous lesion does not ascertain its age 
- ei er is it possible on a single x-ray observation to be cer- 
mn whether the small shadow seen is tuberculosis or some 

From the studj of tuberculosis in student nurses at the Boston City 
Hospital over a five-year period. 
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other type of infiltration There is no x-ray lesion character- 
istic of pulmonary tuberculosis alone There is no x-ray pic- 
ture m the development of tuberculosis that cannot be con- 
fused with other pulmonary infections such as pneumonia, 
chronic suppuration, neoplasm, or the pulmonary expressions 
of cardiovascular disease Repeated clinical and x-ray obser- 
vations may be necessary to estabhsh a diagnosis of tuber- 
culosis 

Reliance on x-rays will be directly proportional to the ex- 
pertness and experience of the interpreter, especially when he 
is also the clinical observer of the case The roentgenologist's 
report, divorced from all clinical knowledge of the case, must 
be scrutimzed if errors in diagnosis are to be prevented Best 
of all is a consultation of clinician and roentgenologist, each 
a special student of his field 

But what of the patient with a negative roentgenogram of 
the lungs whom we strongly suspect of tuberculosis? There 
may be a story of hemoptysis, pleurisy, fatigue with slight 
fever and a rapid pulse, or other symptoms and signs iden- 
tifiable with tuberculosis The x-ray examination however is 
negative Once again we return to a more careful and thorough 
search of the history and physical examination to find other 
causes for the trouble For further x-ray study, stereoscopic 
roentgenograms may reveal shadows unseen on a flat plate 
x-Ray plates taken m diagonal may bring lesions into view 
previously hidden by bony structure Another x-ray examina- 
tion three to six weeks following a negative roentgenogram 
may allow enough time for tuberculous disease to develop 
sufficiently m size to cast an x-ray shadow and be identified 

What of the patient with a negative roentgenogram m the 
presence of a positive sputum examination? With these indi- 
viduals we are suspicious of a tuberculous tracheobronchitis 
or a tuberculous gland that has ruptured into a bronchus 
Bronchoscopy should not be delayed in order to solve this 
problem 

THE DETERMINATION OF ACTIVITY IN THE TUBERCULOUS 

LESION 

x-Ray examination of the lungs has made possible such 
early diagnosis of tuberculosis that it is difficult often to de- 
termine whether the small lesion m the lung revealed for the 
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first tune is an active tuberculous process or an old and inno- 
cent lesion of long standing 

The small lesion of 1 to 2 cm is not necessarily an early 
and active one Nor is it often possible to tell the nature of 
the shadow cast by x-ray 

R M, a stenographer of twenty -eight, was admitted to the Thoraoc 
Clinic at the Boston Cit) Hospital because of a loss of about 12 pounds in 
tvaght, os envhelnnng fatigue, and a cough The history resealed no othct 
aspects of interest and the examination was negaUse The i-ray, however, 
showed a small, irregular area of density in the periphery of the left mfra- 
davicular area. The patient was transferred for sanatorium care because of 
the clinical and x-ray findings She continued to lose "weight and ran an 
irregular 99° F temperature Sedimentation rates were variable but her pulse 
was slow There was no change in the x-ray lesion on repeated examination 
Finally she was discharged after three months as an inactive case and, when 
an extraordinarily complex family problem was straightened out, she gained 
weight and lost her fatigue Now, four years later, the appearance oi the 
x-ray lesion is unchanged 


This patient was shown to have an old and innocent x-ray 
lesion, which in the face of the history and clinical picture 
had been thought early and active It is not possible to ob- 
tain a precise knowledge of the status of the central portion 
of the small lesion we see by x-ray nor any knowledge of the 
patient’s own constitutional resistance to the infection except 
by repeated clinical and x-ray observation 

The x-ray examination by itself is not infallible Variation 
m the techmc of roentgenography and differences in exposure 
and penetration of serial plates of the same lesion will so alter 
the size and appearance of the process that it appears to have 
changed when in reality it has not The speed with which a 
picture is taken will affect the clarity and outline of the 
shadow seen. Differences in the process of developing, and 
especially influences of temperature, will affect the character of 
the final film Rotation of the chest upon the x-ray film and 
the position of the x-ray tube in relation to the patient’s chest 
will likewise affect the observed character of tuberculous le- 
sions in a serial study of the roentgenogram These variations 
m the character of the lesion are apparent and not real, and 
they are the cause of grave errors m comparative interpre- 
tation F 

As m the diagnosis of tuberculous disease, so m repeated 
vol. ay — 87 
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observation of the small x-ray lesion there may appear clinical 
changes indicative of active disease 

E D , a twenty -sue -year-old laboratory technician, had had a small left 
infraclawcular lesion under regular observation for more than a year without 
change in her roentgenogram and without clinical or laboratory signs of ac- 
tivity Fourteen months after her first examination she reported ahead of 
schedule because of a small aching pain, at times, beneath the left clavicle, 
and an unaccustomed fatigue Physical examination showed nothing new 
Her sedimentation rate was a very low normal There was no fever and the 
pulse was slow But x-ray examination showed the old lesion nearly doubled 
in size Sanatorium treatment brought prompt results and an apparent cure 
five years later 

Sedimentation rates appear unreliable in their reflection of 
the character of the minimal tuberculous lesion which presents 
few or conflicting clinical signs At the Channmg Home for 
tuberculosis patients m Boston, routine Schilling counts and 
sedimentation rates have been done regularly on all patients 
over a six-year period An analysis of results* shows that the 
clinical and x-ray study of the patient, along with the sputum 
examination, has been the most reliable guide to the conduct 
of the case Sedimentation rates and Schilling counts have 
usually reflected the clinical picture, but rarely contributed 
important information regarding the patient’s disease 

DIFFERENTIAL DIAGNOSTIC PROBLEMS 

If we bear in mind that no clinical picture and no x-ray 
lesion is pathognomonic of pulmonary tuberculosis exclusive of 
other diseases of the lungs, we shall approach the problem of 
differential diagnosis with an inquisitive mind We have 
stressed the fact that the small x-ray lesion of tuberculosis 
may be an old and innocent process, a latent lesion, or earl} 
progressive disease We shall discuss a few of the diagnostic 
problems of this type of tuberculosis and touch lightly on dif- 
ferential problems of more advanced disease 

Acute Respiratory Infections — One of the most trouble- 
some differential problems is that of acute respiratory infec- 
tions superimposed on small, old, healed tuberculous lesions 
revealed by x-ray 

* Unpublished wo ri from the Channmg Home 
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H. K., a mimed woman of tw ent> -fi\ e, was in the second month of a 
pregnane) when she developed a troublesome and harassing cough with small 
sputum that was negative for tubercle bacffli A fever of 99 0“ F hung on Md 
‘he lost a few pounds in weight Examination revealed a few transient rales 
at the left base At the end of a wee! of treatment there was verj little 
change in her condition A roentgenogram of the lungs showed an irregular 
2 bj 3 cm. lesion in the left infraclancular region Going back over the 
histor) a ston was elicited of repeated hemoptjses se\en jears before, with 
fever for two months Another week of treatment relieved her of the acute 
respiratory infection Further r-ra\ stud) and clinical and laborator) ob- 
servation convinced us that this lesion was the scar of a tuberculous infection 
seven )ears before. She went safel) through her pregnancy and the lesion is 
unchanged in appearance six years later 

Another problem is lower respiratory infections kept ac- 
tive by upper respiratory disease Chronic bronchitis with 
sinusitis or small localized bronchiectasis with draining sinuses 
may clinically resemble tuberculosis 

Bronchopneumonia and resolving upper lobe pneumonias* 
are for a time indistinguishable from tuberculosis by examina- 
tion and by x-ray when first seen Tuberculous lobar pneu- 
monia in its earlj' stages may follow closely the course of a 
pneumococcus pneumonia, only to be diagnosed when cleanng 
of the process does not occur and sputum analysis finally re- 
veals tubercle bacilh 

Fevers of Long Standing — Undulant fever, whether due 
to B mehtensis or B abortus, may show a low grade fever for 
weeks to months with a history and clinical picture often con- 
fused with tuberculosis Transient parenchymal lesions of the 
lung and hilus adenopathy add confusion to the picture The 
diagnosis may be suspected if raw milk is drunk Specific 
agglutinations may help to establish the diagnosis definitely 
Tularemia of the typhoidal form, with tularemic pneu- 
monia 5 without local skin lesions or regional or general aden- 
opathy, is distinguished from tuberculosis by specific agglutina- 
tion The diagnosis of tularemia m this form is not possible 
clinically, but may be suspected from a story of tick bites, 
from the dressing or handling of rabbits, or from laboratory 
workers associated with the disease 

Streptococcal infections of long standing, subacute bacte- 
rial endocarditis, Hodgkin’s disease, and hyperthyroidism are 
conditions of long standing symptomatology often mistaken 

* Refer to case R B, page 1374 
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for tuberculosis These may be difficult to differentiate except 
by prolonged clinical and laboratory study 

Cancer of the Lung 1 — Primary bronchogenic cancer of 
the lung and metastatic cancer in the early stages of the dis- 
ease may be difficult to differentiate from the small and early 
lesion of tuberculosis The so-called superior pulmonary sul- 
cus tumors originally described by Pancoast 0 present pam m 
the shoulder and inner side of the forearm, with wasting of the 
muscles of the hand, together with Horner’s syndrome The 
£-ray usually shows one or more apical shadows, which with 
careful study may show erosion of the first or second nb 
Doubt has been thrown on this syndrome by Stem 10 who be- 
lieves that it is an atypical expression of bronchogenic car- 
cinoma arising close to the periphery of the lung apex Ero- 
sion of the cancer through the chest wall with invasion of 
nearby tissues and nerve structures produces the picture char- 
acteristic of this syndrome In regard to this the following 
case* is of interest 

A forty-seven-year-old business man developed an aching pain in the right 
shoulder shortly after a shooting match five months before admission to the 
hospital Four months before admission he developed a slight morning fever 
which was higher w the evening x-Ray s taken near the onset of symptoms 
were said to show a “spot” at the nght apex Fatigue became important 
Profuse night sweats were frequent Loss of appcUte, loss of "pep” and lms 
of 30 pounds in weight in five months were noted The pain grew worse 
and was aching In character It was deep in the nght shoulder but without 
radiation down the arm His father had apparently died of tuberculosis, but 
his history was otherwise irrelevant 

Examination on admission to the hospital revealed slight splinting of the 
nght upper chest but no other abnormal sums There was no atrophy of the 
ngbt hand or arm, nor was there anv limitation of motion in the rlcht 
shoulder girdle The pupils were equal 

x-Ray examination of the cervical and dorsal spine showed normal bony 
structure. Stereoscopic examination of the lungs showed a mottled density 
occupying the nght apex, with increased lung markings extending upward from 
the hflum The diagnosis of tuberculosis at the nght apex was made from the 
clinical and x-ray studies 

Dunng his forty -three-dav hospital stay the patient ran a fever of from 
99° to 103* F x-Rays of the chest, taken toward the end of his «tav for bone 
detail, showed cavities m the area of infiltration m the nght apex He de- 
veloped a mild anemia, ran a white blood count of 13X00 to 16000 and lost 

‘Case No 6395 (bv permission) from the records of the Clinic a) Path 
ologiol Conferences of the Faulkner Hospital, Jamaica Plain, Mass 
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10 more pounds He produced little or no sputum which, on one anmma- 
Uon, was negate. He was finallj sent home with a diagnosis o{ tuberculosis 
Following discharge he continued to run a lexer, he lost weight and 
strength, and died without the appearance of other Important signs At post- 
mortem examination, he was found to hare at the right apex a pnraar) 
bronchogenic carcinoma of poori) differentiated type There was invasion of 
the adjacent intercostal muscles and the second and third thoracic icrtebrae. 
The tumor showed ext ensi ve necrosis No tuberculosis was found At no time 
was there anything suggestise of Pancoast's syndrome usually described in 
these apical tumors 


Metastatic cancer of the lung in the early stages of growth 
presents the story of destructive disease and a roentgenogram 
which may show small lesions in the upper lung fields like the 
small early lesions of tuberculosis Physical examination of 
the lungs is usually negative, but a complete examination may 
reveal the primary site of the cancer 

Miliary carcinomatosis of the lung may be indistinguish- 
able from the roentgenogram of miliary tuberculosis or Boeck’s 
sarcoid The primary lesion may not reveal itself over a 
period of many months, but bony erosions of the thoracic cage 
may be seen if carefully searched for 

Foreign Bodies m the Lung — Lipoid pneumonias have 
been called to our attention by Pinkerton 11 and Cannon 12 as a 
result of the prolonged use of medicated oils as nasal drops 
and sprays Debilitated infants account for nearly two-thirds 
of the cases, but healthy adults show the passage of oils di- 
rectly to the lungs, especially during sleep Local inflammatory 
changes occur in the lungs, from the irritating oils, from cream 
and cod liver oil aspirated by choking infants as well as from 
secondary bacterial infection transported to the lungs from 
acute upper respiratory disease The clinical picture may be 
that of bronchopneumonia, but fever may be absent and phys- 
ical signs few x-Ray examination shows enlargement of the 
hilus shadows with parenchymal lesions shading off toward the 
periphery This picture may change little from month to month 
Iodized oils for bronchographic study may remain for 
weeks to years m the interstitial tissues These are easily con- 
fused with tuberculous infiltrates and are just cause for error 
when remaining in the upper lung fields 

The inhalation of dusts irritating to the lung parenchyma 
is seen in pneumonoconiosis in its varied forms The roent- 
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for tuberculosis These may be difficult to differentiate except 
by prolonged clinical and laboratory study 

Cancer of the Lung — Primary bronchogenic cancer of 
the lung and metastatic cancer in the early stages of the dis- 
ease may be difficult to differentiate from the small and early 
lesion of tuberculosis The so-called superior pulmonary sul- 
cus tumors originally described by Pancoast 9 present pain in 
the shoulder and inner side of the forearm, with wasting of the 
muscles of the hand, together with Horner's syndrome The 
x-ray usually shows one or more apical shadows, which with 
careful study may show erosion of the first or second nb 
Doubt has been thrown on this syndrome by Stem 10 who be- 
lieves that it is an atypical expression of bronchogenic car- 
cinoma arising close to the periphery of the lung apex Ero- 
sion of the cancer through the chest wall with invasion of 
nearby tissues and nerve structures produces the picture char- 
acteristic of this syndrome In regard to this the following 
case* is of interest 


A forty-seven-year-old business man developed an aching pain in the right 
shoulder shortly after a shooting match five months before admission to the 
hospital Four months before admission he developed a slight morning fever 
which was higher in the evening x-Rays taken near the onset of syrop ,cimJ 
were said to show a “spot” at the right apex Fatigue became important 
Profuse night sweats were frequent. Loss of appetite, loss of “pep" and loss 
of 30 pounds in weight in five months were noted The pain grew worse 
and was aching in character It was deep in the right shoulder but without 
radiation down the arm His father bad apparently died of tuberculosis, but 
his history was otherwise irrelevant 

Examination on admission to the hospital revealed slight splinting of the 
right upper chest but no other abnormal signs There was no atrophj of the 
right hand or arm, nor was there am limitation of motion in the right 
shoulder girdle The pupils were equal 

x-Ray examination of the cervical and dorsal spine showed normal bon) 
structure Stereoscopic cxaminaUon of the lungs showed a mottled density 
occupying the right apex, with increased lung markings extending upward from 
the hllum The diagnosis of tuberculosis at the right apex was made from the 
clinical and x-ray studies 

During his fort} -three-dav hospital staj the patient ran a fever of from 
99” to 103° F x-Rajs of the chest, taken toward the end of his sta> for bone 
detail, showed cavities in the area of infiltration in the nght apex He de- 
veloped a mild anemia, ran a white blood count of 13 000 to 16,000 and lost 

* Case No 6393 (b> permission) from the records of the Clinical Path 
ologica! Conferences of the Faulkner Hospital, Jamaica Plain, Mass 



DIAGNOSTIC PROBLEMS OP TUBERCULOSIS 

Chrome Suppuration. — The suppurative diseases, lung 
abscess and bronchiectasis, are usually sufficiently classical to 
be easily distinguished from tuberculosis Both diseases are 
characterized by abundant foul-smelling sputum in their acute 
stage, but they may settle down into a degree of chromcity 
which may be distinguished from tuberculosis only by long 
observation and persistent study of the sputum 

Hemoptysis and hemorrhage are two very common com- 
plications of suppurative disease of the lung, often causing 
this condition to be diagnosed tuberculosis 

Failure to examine sputum for tubercle bacilli may lead to 
error in diagnosis 

E H., a dental assistant of twenty -two \ears, had been perfectly well 
until an automobile accident This shook her up quite badb. and she be- 
lieved the shock of the accident caused her to aspirate gum she had been 
chewing Several days following this mishap she developed cough, feier and 
sputum with slight pain in the right chest, anteriorly She did not report to 
a phvsiaan for a month, but loss of weight and persistence of cough, sputum 
and feier eientually forced her to go Examination at that time is not 
recorded, hut the roentgenogram showed an area of infiltration m the ngbt 
mid-chest the are of a hen’s egg with a 3 cm canh presenting a fluid lciel 
The diagnosis of lung abscess was made but no sputum was examined The 
patient was examined bronchoscopicaHy to find the gum supposed!) aspirated 
No gum was found, hut the bronchus to the right middle lobe showed much 
granulation tissue For another month the condition was treated as a lung 
abscess with postural drainage three times a dai At the end of that time 
she was seen first in our clime There was some spread of the process in the 
nght lung and the sputum was loaded with tubercle batilh 

Boeck’s sarcoid, originally described as a disease of the 
skin, has m recent years become of increasing interest because 
of its widespread systemic expressions Recently Pinner 14 
has ably described its protean manifestations, and in his efforts 
to find an etiological factor for Boeck’s sarcoid he has renamed 
it non-caseatmg tuberculosis Other careful observers have 
also thought Boeck’s sarcoid was due to tuberculosis but m this 
ohnic our experience with the pathology of the disease 15 does 
not allow us to believe the evidence is yet adequate for fixing 
any definite etiology 

The non-caseatmg epithelioid tubercle, very similar to the 
tubercle of tuberculosis, is the basic pathology of this disease 
No organ of the body seems immune from this lesion but it 
shows a predilection for lymphatic tissues, lung parenchyma, 
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genogram of this condition may resemble miliary tuberculosis 
or advanced fibroid disease Granite cutting, rock drilling, 
electric welding, iron moulding and mining are among the 
dusty occupations which produce a foreign body reaction in 
the lung parenchyma Those dusts containing finely divided 
fractions of sdicon when inhaled into the lung predispose the 
individual to the development of pulmonary tuberculosis 

Pulmonary Expressions of Cardiovascular Disease — 
Hemoptysis and pulmonary hemorrhage, so commonly a symp- 
tom of advanced tuberculosis, are not frequent m the small 
and early lesion Hemoptysis may be the first sign of a 
rheumatic heart with mitral stenosis that has produced no 
other signs of decompensation Weiss and Parker 13 have dis- 
cussed the pathology of this lesion Careful physical exam- 
ination should reveal the cardiovascular disease The x-ray 
picture of aspirated blood, however, may closely resemble 
tuberculosis, though its absorption m a few days will clarify 
the differential problem 

Infarcts in the lung produce a confusing and varied pic- 
ture Hemoptysis may be absent m infarcts from large em- 
boli Pleural pain is usually exquisitely severe at some time 
and often entirely out of keeping with the clinical and x-rz) 
picture Examination of the lungs may present physical signs 
of pneumonia, perhaps with a friction rub, or signs may be 
few The roentgenogram has no characteristic appearance, 
but the persistence of the x-ray shadow for weeks makes it 
often impossible to differentiate from shadows cast by small 


tuberculous lesions , 

Pulmonary apoplexy with hemoptysis m older people wiui 
hypertension and advanced arteriosclerosis is not a well-recog- 
nized clinical entity That it is a cause of pulmonary' hemor- 
rhage m the aged has appeared not infrequently m our clinic 

But pathologic proof is so far lacking 

Repeated hemoptyses in the presence of a negative roen - 
genogram, a negative sputum and a clinical P'cture not con- 
sistent with tuberculosis should arouse suspicions of another 
etiology' Bronchial ulcerations, cancer, benign adenoma lo- 
calized bronchiectasis and cardiovascular disease should 
considered as the source of bleeding Any ^m°Pty sl s 
young people not satisfactorily explained should be 

gated by r bronchoscopy 
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discussed differential diagnostic problems having especially to 
do with minimal tuberculosis 

BIBLIOGRAPHY 

1 Survey of Tuberculosis Hospitals and Sanatonums In the United States 
JAMA, 106 1S66 (Dec 7), 193S 

2 Diagnostic Standards National Tuberculosis Association 

3 Amberson, J B, Jr JAMA , 109 1949 to 1952 (Dec 1), 1937 

4 Myers, J Arthur, Diehl, S Harold and Boynton, R E Ann Int 
Med, 11 21S1 (June), 193S 

5 Heimbeck, J Arch Int Med, 47 901 (June), 1931 

Amberson, J B., Jr and Riggins, H M Ann Int Med., 10 156 

(Aug), 1936 

Badger, T L and Spink, W W New England J Med , 11 424 
(Sept), 1937 

6 Maxwell, J Lancet, 1S6-1S7 (July), 1937 

7 Firmer, M and Wooley, M T J Tboraac Surg , 6 476-4S0 (June), 

1936 

S Blackford, S D JAAIA.109 264 (June), 1937 
Fosha\, Lee Arch Int Med, 60. 22, 1937 
9 Fancoast, H K. JAMA, 99 1391-1396 (Oct), 1932 

10 Stein.'J J Texas State J of Med, 33 293-299 (Aug), 1937 

11 Pinkerton, Henry Am J Dis Child, 33 2S9, 1927 

12 Cannon, P R and Walsh, T E Intemat Clinics, 3 109 (Sept ), 193S 

13 Weiss, Soma and Parker, F, Jr Am J Path , 12 S73 (Sept )’ 1936 

14 Pinner, Max Am Re\ Tuberc , 37 690-720 (June) , 1938 

15 Nickerson, D A Arch of Pathology , 24 19-29 (July), 1937 



x 384 THEODORE 1 BADGER 

skin, eye, liver, spleen and the small bones of the hands and 
feet 

Clinically the well bemg of the patient is m striking con- 
trast to the extensive pulmonary findings by x-ray in the pres- 
ence of few or no pulmonary signs Roughly symmetrical in 
both lungs these lesions may have the appearance of a diffuse 
fibrosis or a miliary seeding with or without enlargement of 
the hylus glands Roentgenograms of the fibrotic forms are in- 
distinguishable from advanced tuberculosis or late forms of 
silicosis The miliary seedmgs of the lung in Boeck’s sarcoid 
cannot be differentiated from mihary tuberculosis, miliary 
carcinomatosis or the mihary picture of pneumonocomosis by 
x-ray The clinical course is that of a benignly chronic disease 
with remissions and exacerbations The tuberculin test is 
usually negative 

It is not certain that any patient has ever died of Boeck’s 
sarcoid Those cases at postmortem which show widely dis- 
seminated epithelioid tubercles may have associated tubercu- 
losis But in our experience with seven postmortem studies no 
active tuberculosis or caseation of epithelioid tubercles has been 
found 

A definite diagnosis of Boeck’s sarcoid can only be made 
by biopsy of skin or lymph gland tissue A presumptive diag- 
nosis, however, seems justifiable in the presence of extensive 
x-ray findings in the lungs which are inconsistent with the good 
health of the patient, especially m the presence of lesions m 
the eye and cystic changes m the small bones of the hands and 
feet An x-ray diagnosis of miliary or advanced tuberculosis 
which does not fit the cbnical picture should lead one to suspect 
Boeck’s sarcoid 


SUMMARY 

We have discussed three diagnostic problems of tuberculo- 
sis First, the diagnosis of the small or early tuberculous 
lesion we have shown to be dependent on a carefully elicited 
history, a thorough physical examination, and laboratory tests 
in conjunction with the roentgenogram Secondly, the activ- 
ity or inactivity of the small tuberculous lesion seen for the 
first time by x-ray is shown to be determined by the repeated 
clinical and x-ray observation of the patient Thirdly, wc have 
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CLINIC OF DR BRONSON CROTHERS 

The Children’s and Infants’ Hospitals 


HOW FAR ARE PARENTS RESPONSIBLE FOR BE- 
HAVIOR DISORDERS IN CHILDREN? 

The creator of the term “mental hygiene” was a genius 
The words suggested to distressed people that there was a sci- 
entific method for protecting people from unhappiness, in- 
efficiency and mental breakdowns m an imperfect world When 
they were further assured that childhood was the golden age 
for applying the method, it is no wonder that they rushed to 
a out about it Neither is it any u onder that many parents 
ave regarded child reanng with deep concern and have 
watched anxiously each bit of behavior as a possible threat 
o normal emotional development 

thu^ !aSt r n ^ Ve years have been storm y ones for the en- 
menT / ^ ^ bad t0 ^ a S ainst P^ d ’Ce 

ffie or T 'Y? 61 ' t0 g6t a heann g Da ™g first years 
cautLr? nd,5tS not restramed ver y energetically by 
m l I t SOfS They feIt Justified m presenting a picture 
slogans 7*% mextncab5y min S Ied Certain 

Health IS Prnr , ^f ntal Dlsease 15 Preventable — Mental 
'vere mven t° curabIe Were ap P roved A good many people 
for mental disp^T* 011 t 5 at lf anyone entered an institution 

^onortia^L TOS fl due t0 an err ° r of medical supa - 

Of course no off S “ educatl0n > eitbe r at home or in school 
mental disease was Speaker weat 50 far as to suggest that all 
mentioned SO but re P rese ntatives of societies 

noa per cent ^ a reasonaMe figure 

erous ^l P s°o n S?f S nT m , ediat ? 3nd fin3naal support was 
orately organized <.1? enllste(i and various rather elab- 
«teas The leaders are ^ UP ? Imp!ement new 
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of background Obviously the conservative practitioner of 
medicine is a bit bewildered and resistant, but essentially 
benevolent 

By now, after some twenty-five years, the results of steady 
campaigning have begun to appear As far as I know, there 
is no available statistical evidence that techniques are avail- 
able to prevent mental disease on any considerable scale To 
that extent the aims of the campaign do not seem to have been 
realized On the other hand, most well-informed people are 
quite convinced that children whose parents are advised by 
individuals who are familiar with the psychological and psy- 
chiatric investigations earned on by experts, have more chance 
for a happy childhood and reach adult life with a better chance 
to achieve successful adjustment than those who have not re- 
ceived attention 

The present situation is a difficult one A great many in- 
telligent people accept the general theory that parents ought to 
be able to guarantee the mental health of their children, if they 
consult and obey experts This leads to a search for advisors, 
and obviously the family doctor is likely to be consulted about 
behavior which is troublesome or about general principles of 
child rearing Most people are correctly advised by their 
physicians on physical matters and their children are subjected 
to a series of inoculations, weighing and measuring and so on 
It is a considerable shock to find that the doctor deals with 
no such confidence and effectiveness with intellectual and emo- 
tional difficulties 

It is impossible to discuss child guidance in general here 
without laying oneself wide open to the charge of trying one’s 
hand at the same kind of superficial statement which is making 
for confusion m the newspaper articles My only hope is that 
certain difficulties in the field of medicine may be stated and 
considered 

The first difficulty is that a competent study of behavior in 
childhood demands a shift of emphasis on the part of the phys- 
ician whose interest is chiefly devoted to study of the struc- 
tural body Ordinarily the physician starts with one patient 
He assumes that the patient, before disease attacked him, was 
a physical specimen practically identical with others of his age 
or sex, and he tends to take it for granted that the disease he 
15 observing will run a predictable course 
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In trying to help parents to guide the mental life of a child, 
he is automatically dealing with more than one person He 
has to modify his reliance on a conception of initial uniformity 
and he has to admit that he must expect a less predictable 
course 

The confusion and the resentment which frequently arise 
ivhen practitioners of somatic medicine enter into discussions 
with some psychiatrists and psychologists is based on differ- 
ences of emphasis rather than on more fundamental disagree- 
ment Everyone who is interested must have heard exasper- 
ated psychiatrists say that doctors in general regard the human 
body as a test tube in which predictable reactions occur, and 
exasperated physicians retort that psychiatrists do not under- 
stand pathology It seems possible that the difficulty is more 
superficial than it seems and that it arises around the relativ e 
values of a conception of uniformity to the internist and ped- 
latncian on the one hand, and the psychiatrist on the other 
The internist is usually, at heart, an experimental biol- 
ogist His methods of research depend upon control experi- 
ments In the laboratory he deals with selected strains of 
animals which can be depended upon to react uniformly to his 
experimental manipulations He tries to control all possible 
variables and in general keeps out confusion His clinical 
work depends upon his acquisition of a considerable number 
of standards to which he can refer Out of the theoretically 
endless possible patterns m a microscopic sbde of tissue from 
a gnen organ, he knows that only a very few occur except 
when disease is present Only the most unusual disease proc- 
esses alter the body enough to prevent the anatomist from 
osmg it to demonstrate normal bodily structure Everyone 
irho has taught medical students knows how difficult it is to 
arouse interest in vague problems and how easy it is to discuss 
ean-cut and predictable syndromes 
The medical students who find satisfaction in the experi- 
mental approach are given every opportunity for structural re- 
search and very little effort is made to enlist their interest in 
personality Another group is not absorbed so completely 
“ the closely defined problems of the laboratory and see 
to interest them in the more speculative problems of 

tp-w ' 101 T ? ^ ls S 7011 ? the ldea of uniform human material 
ng predictably to nocuous stimuli is completely made- 
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quate They conceive of the baby at birth as possessing cer- 
tain innate characteristics which may be very different from 
those of a physically indistinguishable baby They then as- 
sume, quite obviously, that the stresses of environment will 
profoundly affect the development of a personality 

It it no wonder that these two groups of doctors find it 
difficult to see problems eye to eye However, since both have 
received a training which has stressed respect for uniformity, 
they do not completely misunderstand each other The people, 
without medical framing, who are interested m mental hygiene, 
may too easily accept an attitude which lays almost no stress 
on uniformity at all 

The parent who approaches the problem of child reanng 
with the preconception that he or she will need expert advice 
at every turn is introduced at once to a conception of uni- 
formity The weight curves, the steady supervision of a nurse, 
the measured quantities of food and so on, suggest that per- 
fection depends on approximation to known standards of 
growth and development Later on, the nursery school and 
the grade schools provide standards by which the child can be 
judged The intellectual variations can be more or less accu- 
rately measured, but very little can be done to alter the pat- 
tern The doctor and the parent are both inclined to assume 
that there is some method of forcing emotional factors into a 
predictable pattern It is this effort, if it is made, which needs 
the most careful handling 

It is entirely absurd to discuss the advice to be given to 
parents of children unless we specify the age of the child and 
the reasons which led up to the offering of advice The least 
complicated situation is that presented by the parents of a 
newborn infant who wish to ensure his normal development by 
following expert advice The citing of a case history will fur- 
nish a basis for discussion 

A B was the first child of superior parents who selected their adw'on 
with care and attempted to follow their advice The pediatrician who super- 
vised the baby from the start held the firm opinion that parents «houId not 
show affection or tenderness to a young b3b\, but should preserve as un 
emotional an attitude as possible towards it He recarded this attitude as 
the best insurance acainst lealouw of later children The parents, hem 1 : 
earnest and doale, curbed every impulse to make much of the child even 
during a prolonged period of vomiting and lo*s of weight The mother main- 



BEEAMOK DISORDERS IN CHILDREN' 


1391 


Uuntd breast feeding for six months and then weaned the babv according to 
dnections The meticulousl) kept record of the pediatrician shows that in 
every measurable way the child kept dose to the prescribed standards The 
famfly and the doctor gradually became aware of disturbing derations from 
any acceptable standard m the emotional reactions of the child and they tried 
to force conformity by further appbeations of rigid routine The doctor recog- 
nized that the birth of a sister after two y ears disturbed the boy and he urged 
the family to aioid shows of affection toward her also 

The deviations from acceptable standards continued and, at three, he was 
an aloof, rather cruel little boy He would apparently erase affection and 
then strike out against the individual he was appealing to This behavior, 
being unexpected and disturbing, was interpreted as evidence of mental ab- 
normality and therefore a problem to be set before other experts The child 
was then referred to a psychiatrist who sent htm to The Children’s Hospital 
for study We found that he showed no important derations from normal on 
phvacal study His intellectual capaatx was adequate, with an intelligence 
quotient about 120 His use of language was below, rather than above, that 
of his contemporaries Our impression, gamed by cartful observations in the 
psychological laboratory, m the playroom and at meals, was that the boy was 
emotionally immature, intellect uallv superior and physicalh sound It seemed 
obvious to a series of observers that he crated but did not know how to find 
'ecunty After this study the psychiatrist, the pediatrician and the famih 
agreed to a far more flexible routine and at the end of «ix months marked 
lessening of tension and unproied behavior is evident 


This case has various points of interest In the first place, 
the pediatrician was interested and intelligent He had a rou- 
tine and he bad faith in his ability to enforce it The parents 
accepted, literally, his advice to deal, without show of affection, 
eith a first, babj The result was unsatisfactory and a shift 
°f plan was made with reasonably promising chances of reach- 
ing an adequate solution 

There are several major problems for discussion First, of 
course, is the question whether it is sound policy to attempt to 
uninisb the exhibition of tenderness by a mother The anal- 
'Tu 3nd many non - an alybc psychiatrists who deal with little 
' ren > ^ ave pointed out the danger of impersonal handling 
small children and there is a growing belief among pediatri- 
cians that the virtues of rigid routines have been overempha- 
tif ^ en it must be borne m mind that parents suffer if 
ev cannot enjoy their children It is amusing, and perhaps 
portant to remember that grandmothers have been regarded 
mnci dunD S the period when pediatric routine was 

n „“, n g d , V ery probably they have saved the day for m- 
erable children Certainly the acceptance of any routine 
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wiuch demands curbing of such a fundamental impulse as 
pleasure of the parent m the child cannot be regarded light!} 

If pediatricians and general practitioners are willing to take 
the responsibility for offering advice on al! problems of child 
rearing, they will have to rearrange their ideas about uniform- 
ity of human material Personally I would be dismayed if 
they modified these ideas too easily in regard to physical status 
It seems clear that there is much to be learned about permis- 
sible variations and about growth and development, but by and 
large doctors ought to abandon ideas about physical standards 
very reluctantly 

Child management, however, involves too many people and 
too many variables m the child itself to make routine com- 
pletely safe Psychologists are finding standards which can 
be trusted so that prediction of mental performance is no longer 
guess work On the whole, many patterns of behavior in adults 
as well as in children are known to psychiatrists 

The job which faces those of us who supervise the growth 
of children is to develop methods which will help parents to 
apply rules where they are valid, and to deal wisely with situ- 
ations which cannot be reduced to rules We are challenged 
to understand the trend of psychiatry, to apply principles 
which are within our competence and to seek advice when our 
special training fails us Otherwise, we fall back too readily 
on the assumption that aberrant behavior is due to the fact 
that parents have done a poor job 

The allocation of praise and blame in this field by doctors 
is not too safe a matter Even a decision as to whether the 
evidence justifies holding parents responsible for warping the 
fives of their children is a serious thing I feel, and I am 
sure that many psychiatrists would agree, that pediatricians 
and general practitioners are inclined to carry their ideas of 
uniformity and predictability into areas where they are not 
useful A willingness to respect variables and to admit the 
occasional irrelevance of the techniques of structural medicine, 
is necessary if the practitioner is to help parents m the emo- 
tional difficulties which inevitably arise when the individual 
baby begins his struggles through a confusing world 
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PAROXYSMAL DISORDERS OF THE CENTRAL 
NERVOUS SYSTEM 

The central nervous system is peculiarly susceptible to a 
variety of morbid conditions characterized by the paroxysmal 
appearance of dramatic symptoms with apparently normal 
function in the interim between paroxysms Chief among such 
conditions are migraine, epilepsy and Meniere’s syndrome 
These conditions are not disease entities but clinical syn- 
dromes Structural abnormalities of the nervous system may 
or may not be present, but such abnormalities, when present, 
do not explain the attacks, because they may be and often are 
present without the occurrence of the typical paroxysms 

The cause of the attacks must be sought m pathologic 
physiology rather than in histologic pathology Advances m 
the understanding of the pathologic physiology underlying 
these conditions have been very slow, and it cannot be said that 
we have as yet the answer to any one of the three It is the 
purpose of this article to discuss briefly some of the advances 
that have been made and the application of the results to the 
treatment of these conditions 


MIGRAINE 

Migraine is a symptom complex characterized by recurrent 
a tacks of headache, often hemicramal m type, associated with 
visual and gastro-intestinal symptoms and with a tendency to 
1 occurrence Rarely, the headache may occur with- 

e ' , ' lsuaI or gastro-intestinal symptoms, but the diagnosis 
--- unless aere is a history of typical migraine attacks 
® me f bers of the family The headaches may be gen- 
zed or localized to one portion of the head, they increase 
VOL 23 SS 1393 
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m intensity and usually mcapaatate the patient Nausea and 
vomiting are almost constantly present, the visual symptoms, 
scintillating scotomas with or without hemianopia, are less fre- 
quent The duration of an attack vanes from a few hours to 
a day or more, and the frequency from once a day to several 
times a year Women are more often affected than men and 
attacks are often associated with the menses Rarely, the 
symptoms may be recurrent bouts of nausea and vomiting with- 
out headache (abdominal migraine) 

The list of conditions 1 which are said to be the cause of 
migraine is long, but no one cause satisfactorily explains the 
symptoms except in a small selected group of cases Possiblv 
there is a common underlying pathologic physiology in all pa- 
tients with migraine headaches regardless of the cause It has 
been suggested by Graham and Wolff 2 that the headaches are 
produced by a stimulation of the cerebral periarterial nerves 
by pulsations m abnormally dilated vessels On the basis of 
this hypothesis the therapeutic effect of ergotamme tartrate , 3 
which had been empirically used for several years for the re- 
lief of an attack, is due to a constriction of these dilated vessels 
If it can be proven that this is the correct explanation of the 
mechanism of the migraine headache, it may be possible to 
produce permanent freedom from attacks by operative inter- 
ruption of the impulses arising from the abnormally stim- 
ulated periarterial nerves by ligation of the middle meningeal 
or other branches of the external carotid artery Such opera- 
tions 4 5 have been tried in a few cases, and while the reported 
results have been promising, they have been too few to draw 
any definite conclusions It must also be emphasized that tins 
hypothesis as to the cause of the migraine headache does not 
get to the ultimate basis, since it does not explain why the 
arteries are dilated and allow the periarterial nerves to be ab- 
normally stimulated Perhaps the answer lies in some altered 
disturbance of the chemical control of these vessels 

EPILEPSY 

As stated before, epilepsy is not a disease entity but a 
symptom complex characterized by the periodic occurrence of 
transient disturbances of consciousness, with or without con 
vulsive movements Such a definition is inadequate, since the 
disturbance of consciousness may be so slight that it cannot 
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be detected by superficial observaUon even though convulsive 
phenomena may be present Recurrent attacks of loss of con- 
sciousness may occur m conditions not included in the category 
of epilepsy 

Epileptic attacks may be divided roughly into three groups 
petit mal, grand mal (including jacksoman), and psychic 
equivalent or psychomotor attacks In petit mal attacks there 
is a transient clouding or loss of consciousness lasting for onlv 
a few seconds, with or without minor movement of the head, 
eyes and extremities, and loss of muscular tone Grand mal 
attacks may be ushered in by a warning (aura) and are char- 
acterized by a sudden loss of consciousness followed by tome 
and clonic spasms of the musculature, with or without urinary 
or fecal incontinence The force and distribution of the tonic 
and dome contractures are subject to a great deal of varia- 
tion, and the duration of an attack may vary from less than 
a minute to many minutes The attack may be followed by a 
post-convulsive stupor or mental cloudiness, headaches or 


transient paralysis 

Psychomotor attacks or psychic equivalents are terms used 
to describe a heterogeneous group of epileptiform disturbances 
which do not conform to the dassical grand or petit mal types 
Psychomotor attacks are much more common than is realized 


Unless the attacks are witnessed or a complete description of 
them is obtained, they are usually labeled as petit mal attacks 
They differ from petit mhl attacks m two mam respects 
first, their duration is usually very much longer Loss of 
consciousness m petit mal is usually only for a second or more 
while, m psychomotor attacks, consciousness is often disturbed 
°r from one-half to two minutes, and occasionally for as long 
35 an hour or more Secondly, muscular movements m petit 
p 3 aTe dome, usually involving only eye or facial muscles 
omotor attacks are usually accompanied by tonic or co- 
°r ated, more or less purposeful movements such as picking 
3 othes, taking off shoes, shuffling feet and the like, and 
f n Cas ' 3na ^-'’ complicated, apparently purposeful acts are per- 
™ Wlt h°ut the patient having any knowledge of perform- 
turn e, T’t >r an ' r reco ^ ec tion of the act after consciousness re- 
com 4 patient ma - v tal ^ during the attack, but a connected 
whaf CrSa 1S P oss ^ e The patient does not understand 
>s said to him or respond intelligently 
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The stated causes of convulsive seizures are myriad 5 and 
they vary from fixed cerebral lesions to disturbances m body 
chemistry Some understanding of the mechanism of the ac- 
tion of these varied causes of convulsive seizures has been 
offered by an analysis of the electrical potentials of the cere- 
bral cortex by the electro-encephalograph It has been shown 
by Gibbs and Lennox 7 8 9 that with the seizure there are dis- 
turbances m the electrical activity of the brain characteristic 
for each of the three typical forms of convulsive seizures, re- 
gardless of whether the seizure is presumably caused by a 


grand-mal seizure 
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Fig 79 — Example of electro-enccpbalographic records of patients btfoTe 
and during epileptic seizures The first portion of each record shows the 
normal cortical activity for each patient and Is followed by abnormabts c ^ 3r 
actenstic for the type of attach as labeled (Courtesy of Dr F A Gibbs ) 

brain tumor, cortical birth injury, or a disturbance of the blood 
sugar or calcium level The electro-encephalograph is not onlj 
of value in recording the changes that occur coincident with 
attacks, but also in registering characteristic short bursts of 
abnormal activity in the interval between attacks Examples 
of the abnormal cortical activity in the various types of con- 
vulsive seizures are given in Fig 79, which was furnished bj 
Dr F A Gibbs 

In petit mal attacks the cortical potential becomes slower 
and of much greater voltage, with the formation of large slovr 
waves and an interposed sp.ke, at the rate of about 3 per 
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second These abnormal 3 per second waves and the typical 
petit mal attack are peculiarly susceptible to changes in the 
carbon dioxide content of the blood Hyperventilation, with 
the blowing off of carbon dioxide, will precipitate the abnormal 
waxe activity and cause an attack 

At the onset of a grand mal attack there is a great increase 
in the electrical activity of the cerebral cortex, with fast high- 
xoltage waxes at the rate of 15 to 30 per second In the tonic 
and clonic phase of the attack these waves become much 
slowed, to about 6 per second, and of even higher voltage 
Thee waves decrease in intensity and there is an almost com- 
plete cessation of cortical potentials in the post-convulsive 
stupor with a gradual return to normal with recover}' Grand 
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Fig SO— Bectro-encephalographic record of the activitj of the left 
motor cortes of a pauent with frequent psjchomotor attacks is shown in 
upper line. The recc'd m the second line is from the same patient one year 
kter In the interval between the two records the patient had been en- 
taeh free cl attacks while under treatment with dilantin — sodium diphcml 
bvdantomate. (Courtesv of Dr W G Lemnos ) 


mal attacks and the typical electro-encephalographic changes 
can seldom if e\ er be precipitated by hyperx entilation 

In pst chomotor attacks there is an increase m the electrical 
activity of the cortex, with the formation of large square- 
topped wax es at the rate of 4 to 6 per second xxithout the inter- 
posed spike as seen in petit mal attacks 

The information obtained by the study of the electrical po- 
tential of the cortex is a great step forxrard in the understand- 
•ng of the pathologic physiology of “epilepsy 3 Studies of the 
factors producing changes in these potentials xrill possibly lead 
us closer to the actual solution of the cause of the seizure 
Of more practical importance at present is the application of 
this technic to the diagnosis and subdassification of the types 
of epilepsy and as a guide to the therapy An illustration of 
the changes m the brain waxes coincident vrith improvement 
under therapy is sboxra in Fig 30 
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m£ni£re’s syndrome 

Memere’s syndrome is a syndrome characterized by recur- 
rent attacks of severe vertigo, with nausea and vomiting The 
onset of attacks is usually acute, and sometimes occurs with 
such violence that the patient is plunged headlong to the 
ground The duration of individual attacks vanes from a few 
minutes to a day or more and the frequency of the attacks from 
several a week to once m a year or two Tinnitus is usually 
present during the attack and may be present in the intenm 
between attacks Impairment of heanng of the nerve type is 
usually present 

Examination of the patient during an attack or m the free 
interval usually reveals no significant abnormalities except 
those resulting from a disturbance of the auditory and vestib 
ular portions of the eighth nerve Usually, only one of the 
eighth nerves is involved, but occasionally the disturbance is 
bilateral The diagnosis of the condition is not difficult, since 
the typical clinical picture is rarely simulated by any other 
condition There is no known adequate pathology since histo 
logic studies of these cases are rare and nothing of significance 
has been reported 

The first advance in the understanding of the pathogenesis 
of the attacks m Meniere’s syndrome was the suggestion that 
it was the result of a disturbance of the water and salt equi- 
libria 10 On this basis a dehydrating and acid-forming diet 
(low salt intake with ammonium chloride by mouth) was in- 
troduced as a therapeutic measure , 11 12 13 which resulted in 
a relief of the symptoms in a fairly large percentage of the 
cases More recentty it has been shown that there is a rela- 
tively high potassium content m the serum of these patients 
It was reasoned that the high level of potassium in the scrum 
was an indication of a depletion of this element m the tissue 
cells (similar to the high level of serum calcium m regard to 
its storage in the bones) This led to the giving of a normal 
diet with large doses of potassium 13 by mouth, with results 
that are fully as good and perhaps better than tho^e ob- 
tained with the low sodium diet and ammonium chloride 

DISCUSSION 

There may be a great deal of disagreement as to the pro- 
priety of grouping three such syndromes as migraine, epdepsv, 
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and Memfcre’s together Their chief feature in common is 
the paroxysmal nature of the attacks with little or no symp- 
toms in the interim between attacks The presence of a 
pathologic lesion in epilepsy and in endocrine or other dis- 
turbances in migraine, and disease of the eighth nerve m 
Meniere’s syndrome, does not explain why the attacks occur 
at one time and are not constantly present It is possible that 
the mechanism of the precipitation of the attack is similar m 
all three instances and that the focal point of the disturbance 
and the resulting symptom complex or seizures are conditioned 
by the underlying pathologic disturbance 

It cannot be said that we have as yet determined the mech- 
anism of the precipitation of the attack m any one of these 
three conditions, but rapid advances have been made in the 
last decade which gi\e us great help m the medical therapy 
and hold promise for the ultimate solution of the problem 
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HUMAN AND SOCIAL FACTORS IN CARING FOR 
PATIENTS 


It has become increasingly apparent to physicians m this 
country, especially during the last decade, that many factors 
occur in the care of patients which seem to fall outside the 
realm of the formal science of medicine as it was taught them 
in medical school These might be called the “human” and 
“social" factors in medicine 

In an age that is now past in the cities, and which is 
already radically changed in the country, the practicing phys- 
ician saw his patient in his normal and usual environment 
After a few years’ practice he knew intimately, not by formal 
study but by the closest physical contact, his patient’s ancestry 
with its predilections for or freedom from certain diseases or 


traits of character, he knew about his upbringing and school- 
mg, good, bad, or indifferent, he knew the members of the 
family, both those living at home and those elsewhere, and 
he knew much about those who had died He knew all about 


the detads of his patient’s occupation, whether that particular 
work was what the patient really wanted to be doing or whether 
he had been forced to do it by his family or by circumstances 
He also knew of the existence of any potential occupational 
azards, either physical or mental, and all about his patient’s 
nancial situation, and his mental and physical habits In 
s ort, he knew very accurately and in great detail what sort 
? ^ P er sou the patient was and in what sort of an environment 
e ued His knowledge of all these factors usually far sur- 
passed his knowledge of so-called “scientific” medicine 

At this point it may well be asked, “Well, what if he did 
now about all these things With our scientific knowledge 
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can we not do much more for the patient than he did?” Sud 
a question is entirely appropriate and timely, and tins papei 
is an attempt to give an answer to that question 

I believe the answer to be as follows We, as physicians 
are in a position today, owing to the increase in scientific 
knowledge, to do far more for our patients than isere the 
practitioners of the past age We are, however, not utilizing 
a considerable part of the knowledge that already exists w 
the ill-defined human and social field of Medicine, whether it 
be m history taking, diagnosis, treatment, or prognosis 1 This 
knowledge to a great degree has been neglected by present-day 
physicians, and it has even been somewhat looked down upon 
by a few, as it is of a nature exceedingly difficult to subject to 
scientific experiment and proof 

The reason that the medical profession once possessed some 
of this knowledge and then lost it, only now to be in the 
process of slowly and painfully reacquiring it, is I believe due 
to the following reason The majority of current teaching m 
medical schools is carried on within the four walls of a medical 
school or hospital Every patient appears projected against 
what is, for him, a distinctly abnormal background It should 
not be forgotten that the average patient’s familiarity with 
disease and hospitals is somewhat equivalent to the average 
physician’s familiarity with legal difficulties and law courts, 
or labor disputes and industrial plants In other words, the 
knowledge is usually only slight and sporadic 

It is, therefore, very difficult for medical students to ac- 
quire a true picture of what sort of a person a patient truly 
is when seen against an abnormal background Such students 
have not seen, for example, the young executive in a highly 
responsible position gobble his breakfast, take no time to go 
to the toilet, rush to his office, and spend the day in a clamor 
of telephone calls, dictation, interviews, and meetings, only 
to return home just in time to dress for dinner and spend a 
late evening in a hectic social whirl An electrocardiogram, a 
teleroentgenogram of the heart, and consultation with a cardi- 
ologist would not be needed in the investigation of the sub 
sternal pressure of which this patient complains if they onlv 
had the picture of the patient’s daily life before them This 
patient’s heart proves to be entirely normal, as does the rcM 
of the physical examination 
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Nor have they seen the large old house, for example, the 
home of a boy of eighteen, which is so shabbily kept that he 
is ashamed to entertain his friends there He, not^ liking to 
accept hospitality without reciprocating, retires within himself 
and develops svmptoms of loss of appetite and weight, list— 
lessness, and easy fatiguabOity His physical examination 
likewise shows nothing abnormal 

As a result of specialization in medicine in many of the 
hospitals in which physicians are trained, the investigating and 
dealing with such comparatively simple medical problems as 
the above are left to the psychiatrist or the hospital social 
service worker They are both trained in these matters, though 
from somewhat different points of view When, however, a 
physician has finished his internship or residency, he finds him- 
self without the aid of a social worker in his practice in the 
community He is then faced with the realization that part of 


his education has been so neglected that he cannot, for ex- 
ample, discover that the reason why his patient, a young col- 
lege student, has headaches and is m danger of being expelled 
from college is that he and his girl are quarreling over some 
trivial matter He has to refer such a case to a highly trained 
and highly paid psychiatrist, who may be far less well equipped 
to cope with all the factors involved than the physician himself 
He may then commit the mistake once made by an ophthal- 
mologist, an orthopedic surgeon and one or two other specialists, 
whom a young wife consulted on her own initiative without 
reference from her own physician for symptoms of fatiguabibty 
m one or the other systems of the body Each one of these 


prominent specialists, viewing the problem only from the pomt 
of view of his own particular specialty, prescribed rest as the 
keystone of their therapy' Following such advice this patient 
steadily became worse, and it was not until she came into the 
ands of a physician who had the vision to regard her as a 
whole human being and not as a loose collection of ophthal- 
mo ogic, neuromuscular, and other symptoms, that the truth 
of the matter appeared without any great difficulty Resting 
was what the neurasthenic young wife had been doing in far 
oo great a degree all of her hfe, and what she really needed 
Jf her v anous problems, from which she had 

t eated subconsciously, assuming the mask of fatigue to es- 
cape having to cope with them 
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Unless the physician recognizes that all the factors of a 
patient's illness, personal characteristics and environment may 
have to be taken into consideration, he commits the error, all 
too frequent m hospital practice, of transferring a patient with 
heart disease and under digitalis therapy, for example, to the 
surgical ward for some minor operation, and on the latter’s 
discharge from the hospital the fact that he has heart disease 
has been forgotten Later, the patient’s heart becomes de- 
compensated, as he had not been given a prescription and 
directions for taking digitalis on his dismissal from the surgical 
service and as he had never received instructions regarding 
restriction of activity and regulation of his habits of life 
In the case of the woman worn down by a long siege of 
illness, the physician grasps at the opportunity suggested of 
having her rest for several months on a nice quiet farm in the 
country But if he has not investigated, he does not realize 
that a rest of several months on this “nice quiet farm in the 
country” involves at least two months of really cold weather, 
and that the farmhouse in question has only two of its rooms 
heated by oil stoves, and that the room which the patient will 
occupy is not one of these but is in an unheated wing of the 
house Also, washing and toilet facilities are most primitive, 
and the kind owner of the farm has her hands full with a 
family of noisy children, and the food supply from the neigh- 
boring town is not infrequently interrupted because of snow 
drifts 

Furthermore he tells patients to “take it easy for a while” 
after a debilitating illness, and their interpretation of this 
direction is to do nothing for a week, or for a day or two of 
normal temperature, and then immediately to resume full activ- 
ity with the all too frequent relapse resulting He tells a young 
man as he treats his peptic ulcer that he must not worry, little 
realizing that the mortgage on the latter’s house is about to 
be foreclosed 

Obviously m each patient’s life there may be many unde- 
sirable factors which cannot be eliminated and which have to 
be tolerated The physician must not, however, consider his 
task well done until he is certain that he is in possession of 
all the pertinent facts, and that everything possible has been 
done 2 Otherwise, his advice is liable to be unsound, or the 
patient cannot or will not follow it 
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At this point imagine the physician at his office desk when 
a patient appears The reason why this particular patient 
appears at his door and not at some other doctor’s may be 
any one of many different ones, some important, some not. 
Unfortunately we have not the time to go into them here 
Suffice it for the moment to say that the patient is at the door 
and that he is there because he is suffering from some symptom 
or from some group of symptoms (I have deliberately 
avoided saying that he was suffering from some disease ) He 
is there because something troubles him and he can’t set it 
right, and he therefore comes to the physician to do it for him 
From the patient’s pomt of view he is suffering from such 
symptoms as loss of weight and appetite From the phys- 
ician’s point of mew he is suffering from a disease which may 
prove to be carcinoma of the stomach or an anxiety neurosis, 
either of which may be the cause of the symptoms The two 
of them are therefore approaching the problem from different 
points of mew An appreciation of this fact is important Part 
of the physician’s job is therefore to explain m a way compre- 
hensible to the patient, or to ascertain that he already under- 
stands, why it is necessary to do this, that and the other thing 
—in other words to make a diagnosis before doing what he 
came for, namely relieving a symptom Now the “this, that 
and the other thing” usually occurs m obtaining the history or 
m employing diagnostic or therapeutic procedures Seldom 
does it seem to fall m the realm of the physical examination 
Few patients have to be shown the necessity for even a most 
painstaking physical examination This is taken for granted, 
in fact, lack of thoroughness m the physical examination can 
call down far more criticism on a doctor’s head than lack of 
a careful history 

It is m this latter held, that of history taking, that present- 
day physicians often err badly, as they do not know, as did 
e °^-time physician with a geographically concentrated 
practice, the family, mantal, medical, occupational and social 
atones and habits of the majority of their patients Today, 
5n e fJ acts have t0 be f°uud out, usually by asking questions’ 
i„n k quesbons are frequently never asked The oppor- 
,'V ° r personal observation is limited by the modem cus- 

tar "° re ° iten m ae ofs “ and tep,ta ' 



1406 


JOHN P MONKS 


For instance, take the case of the secretary of an extremely busy, finan 
aaUy and medically successful doctor who had always worked at a high pitch 
of activity which he subconsciously imposed on all around him This seac 
tary had for years been doing the work of two or three trained persons 
She had worked long hours and was suffering from increasing and senous 
symptoms of exhaustion The presenting symptom was headache, so x rays 
of the skull were taken and a lumbar puncture was done at the instigation 
of her employer when her headaches came to his notice The secretary 's per- 
sonal physician, who knew the true history of her occupational stress and 
strain as well as her various financial and family difficulties, only with the 
greatest difficulty persuaded her employer that the real cause of her trouble 
lay in these fields Treatment of the underlying cause, oxerwork, by a pro- 
longed vacation eventually restored her to her normal good health and sale 
guards were provided for the future 


Here we see the difference between the value of the opinion 
of the doctor who was himself so involved m the patient's 
illness that he was unable to evaluate the vanous factors 
present, and that of the doctor who took care to inquire care- 
fully into details of the patient’s life and could vieu the 
situation impersonally 

COMMON SOCIAL FACTORS ENCOUNTERED IN PRACTICE 

Let us now consider some of the more commonly en- 
countered social or human factors which play a part m the 
problems of the patients one meets 4 Inasmuch as clinical 
problems are all dealt with according to the familiar sequence 
of chief complaint, present illness, family history, marital 
history, past history, occupational history, social history, habits 
and personal characteristics, physical examination, laboratory 
examination, diagnosis, treatment, and prognosis, though the 
exact order may differ somewhat, I shall give examples of case; 
m which the points I wish to emphasize fall roughly under one 
or more of these headings 


A student in the senior class entered a college health department and 
requested a physical examination to be sure that he was in "good shape” on 
leaving college This college required a compulsory physical examination on 
entering m the freshman year and students were encouraged to be re-exam 
ined yearly Many students took advantage 0 f this opportunity A complete 
examination of this particular student showed no significant abnormalities, hu 
the examiner pressed the student for the real reason for his having requests 
the examination A slight hesitancy in the student’s answers then led to «r- 
thcr questioning He did not give a satisfactory answer, he admitted he was 
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exasperation at his wife’s changed temperament, and friction bad developed 
in the family — ah direct!} traceable to the patient’s symptoms The husband 
had not visited his wife m the hospital until ashed to do so at the student’s 
suggestion, and then it was explained to him that all the patient's nervous 
difficulties had been due to her disease and to no other cause, and that thei 
would vanish completely in a short time Realizing the truth for the flirt 
time and seeing the great change that had already taken place in bis wife’s 
condition, he immediately stopped drinking and the family relationships once 
again became harmonious 

Here is shown quite clearly that there was more to the 
successful treatment of this patient than the daily dose of 
thyroid, and that it was accomplished by obtaining a complete 
and detailed “family history," and acting on the information 
obtained 

A not unusual problem presented itself in regard to the occupation of a 
man in his fifties who had had attacks of angina pectoris He was a loco- 
motive engineer, and it w'as felt after considerable discussion that the respon- 
sibility of the hospital to which he bad been admitted was not limited only to 
the appropriate treatment of his cardiac condition With the patient’s consent, 
the whole matter was therefore taken up with his employers, the railroad, 
who agreed that the danger of his possible sudden death made It advisable 
to shift him to another Job more sedentary in nature and where, if be col 
lapsed, others’ safety would not be endangered This was done and the pa 
tient continued to earn his livelihood and did not lose his eligibility for j 
future pension 

A young business man of twenty -five entered a doctor’s office complain 
mg of pain in his abdomen of such a character that a peptic ulcer was sus- 
pected The x-ray showed the presence of a duodenal ulcer Treatment of 
this condition by diet, powders and general advice was only partially satis- 
factory The doctor next heard of bis patient when a urologlc colleague 
informed him that the patient had come to him complaining of sexual im- 
potence Treatment by bromides and a polyglandular preparation was Insti- 
tuted by the urologist, but without any success Finally, as the patient 
became worse, he consented to tel! what he had been ashamed to formerly, 
due to a false sense of pride, and the following story was pieced together by 
the physician This patient had been brought up in the most Juwnous 
surroundings, having been given everything he desired without a question as 
to the cost His wife, whom he had married when they were both quite 
young, had been brought up to practice fairly strict economy Neither of 
them had perceived the neccssiU for adyusting their points of view after 
marriage He had been working m a family business, and though possessed 
of itai ability in certain directions, had been conscious of “riding on his 
family ” Both husband and wife had been brought up in complete ignorance 
of the sexual relationship and intercourse bad eventually become impossible 
due to her increasing frigidits and bis developing impotence Thar three 
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children had been brought up m an atmosphere of constant friction and 
wangling, and the\ reflected it in there behavior The patient's mother 
constant!) interfered in her daughter-in-law’s life. When the patient had 
entertained thoughts of suicide and was ps> chologicaU) “flat on his bach," 
it was flnafl ) posable to persuade him to go to a psichiatnst This was 
done since the phvsiaan, though he knew all the facts, felt successful therapi 
was beiond his own abihties After a jear or more of regular interviews 
with the ps)chiatnst the whole picture changed in most of its aspects There 
was far more happiness, hannoni, and understanding between husband and 
wife, sexual intercourse became satisfactor) to both, the childrens behavior 
unproved, and he gave up his job and entered another business, in a much 
lower capaati than fonnerli but where he was doing what he did happflj 
and entreel) through his own efforts Also, the symptoms caused b) his peptic 
ulcer showed steady improvement 


The implications in this case are quite obvious, namely, 
that the treatment of either the ulcer or the sexual impotence 
was completely without result so long as the psychologic 
factors caused by the patient’s background and family life 
were not taken into consideration 


MANAGEMENT 

In these case histones I have given are samples of the 
factors which arise m e\ eryday problems encountered by all 
doctors in their dune or private practice The conscientious 
doctors discover them, other never know they exist. Hence 
it behooves us to become more intimately acquainted with 
this general field 

The sources of sound information in this field are few and 
far between A few medical schools have recognized their 
responsibility, and lectures and courses have been scattered 
at vanous points throughout their curricula 567 At present, 
me best opportunities to acquire information are m observing 
P ysicians who are interested m this field handle patients in 
a hospital Personal experience, as in all else m life, is invalu- 
able The “literature” on the subject can hardly be said to 
ex^t Most characteristic of it is the fact that artides appear 
widely scattered through the literature of general medicine, 
Preventive medione, psychiatry', medical education, sociology 
.specially that of the hospital social worker and the re- 
cently created industrial sociologist 

praSS??^ 1516 Patlent ~ For phvsiaan already 
practicing, the acquisition of a particular point of view if he 
ww- 13— Se ’ 
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does not already possess it, is often most difficult This point 
of view consists essentially m regarding the patient as a normal 
person temporarily or permanently out of keeping with his 
accustomed background and not solely as an isolated case of 
some pathological entity Next comes a search for facts The 
familiar routine system history (head, eyes, ears, nose, throat, 
etc ) follows At some appropriate point in the history (which 
may differ in each case, whether after the present illness or at 
the very end of the past history), a technic different from the 
usual history taking should be employed This for want of a 
better name can be called “interviewing ” During the usual 
physical history taking, one has proceeded very much on a 
basis of questions such as “Where was the pam located and 
what was it like? How often did it come and how long did it 
last?” And so on In other words, the patient has been led 
on from one question to another 

In the interview, which usually deals with the fields of 
family, marital, social and occupational relationships and mat- 
ters of upbringing, education, personal characteristics and 
habits of thought, the technic is totally different First of all 
the physician must either seek elaboration of some item in the 
physical history which naturally leads into these fields, or he 
must give a convincing reason to the patient that discussion 
of these topics is desirable 

There are many ways of showing this desirability, and 
these differ in each individual situation One method is for 
the physician to express the following idea in his own language 
“You have told me all about the symptoms which trouble you 
and you have answered my questions about various parts of 
the body Now, inasmuch as physicians know by experience 
that what goes on at home, at work, or elsewhere, and what 
characteristics people possess, frequently has an important 
bearing on producing such a picture as you present, I should 
like to discuss some of these matters with you ” The physician 
should then endeavor to discover the presence of any factors 
of potential or actual importance in the various fields with 
which the interview is concerned, or should satisfy himself 
that there is nothing in these fields that needs further con- 
sideration Potential factors of importance are mam 

There is no one best way of exploring the various fields 
but one should follow whatever appears to be a logical progres- 
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Sion m each case Once started, the physician should not lead 
the patient by direct questioning, but should allow him to talk 
about what he wishes without interruption until the patient 
encounters a seeming stone wall or the content of a field ap- 
pears to be sterile Obviously this may prove to be difficult 
with a garrulous patient However, the mere fact of garru- 
lousness may be important 

This method of interviewing, which in many cases is most 
helpful, has not generally been utibzed by physicians except 
psychiatrists It is part of the education of hospital social 
workers, and recently it has been developed in the Harvard 
Business School for the purpose of industrial interviewing 8 
Fne simple rules for interviewing are given 

“1 Give jour full attention to the person interviewed, and make It evi- 
dent that you are doing so 

2 Listen— don’t talk. 

3 Never argue — never give advice (This, quite obvious!} , if trans- 
lated into rules for the phvslaan, would be, “Withhold jour advice 
until all interviewing is finished.”) 

4 Listen to 

a What he wants to sa\ 
b What he does not want to sa> 
c. What he cannot sa> without help 

5 As vou listen, plot out tentative)! and for subsequent correction the 
pattern that u being set for } ou To test, summarize wbat has been 
said and present for comment Alwsvs do this with caution — that Is, 
danfv hut don’t add or twist ” 


Further, everything the patient say’s should be taken as a 
symptom The rightness or wrongness of the patient’s judg- 
ments or the content of his beliefs is unimportant for the 
physician except as it relates to the patient’s history’ and his 
present situation This relationship is what matters 

Haste on the physician’s part is absolutely,’ incompatible 
uTth good interviewing, and such interruptions as by’ the tele- 
phone should be reduced to an absolute minimum An at- 
mosphere of quiet and continuity is a great aid to good work 
ysidans may r differ in their ability to work under stress and 
with interruptions, but there are few patients who are not 
ected unfavorably’ by’ such an atmosphere as this 
Unfortunately, many lay persons and even physicians be- 
eve “ at a few questions, a physical examination, and a 
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written prescription with a few directions is adequate It is 
not and never will be, unless the physician already knows all 
about his patient from past visits Probably not more than 
an hour, or possibly an hour and a half, should be devoted to 
a patient except under unusual circumstances This limit 
should be set, since both the physician and patient tend to tire 
about this time and the efficiency of one or the other becomes 
impaired This is an individual matter, however, but the fact 
that psychiatrists seldom see patients routinely for more than 
an hour at a time is evidence in favor of this limitation 

The interview is therefore an essential part of every well- 
handled case It may take a few minutes, or many hours It 
may yield no important information, or it may be the most 
important contact with the patient It often cannot be in- 
cluded with the history and the physical examination in the 
same visit Multiple visits may be necessary to obtain a good 
interview 

The Social Relationship of Patient and Physician— 
A fact seldom realized by physicians themselves is that, just 
as any contact between two persons in life is a social relation- 
ship and the individual characteristics of the participants re- 
flect themselves on that relationship, exactly so is a patient’s 
visit to a physician a social relationship, although of a par- 
ticular kind and with the two participants playing very 
different roles 5 The physician’s own characteristics and habits 
reflect themselves on that relationship either favorably or un- 
favorably just as much as do the patient’s A good "bed-side 
manner” is solely an example of a favorable relationship It 
has gained a bad name because it has been used m certain 
instances to hide a lack of professional competence Certain 
physicians who are professionally competent are unable to 
“hold” patients who come to them because of some personal 
characteristic or habit unfavorable to the social relationship 
In rare instances it will be found that a physician and a pa- 
tient, due to clashing personal characteristics, had far better 
part company Usually the patient attends to this, but the 
physician should do so on occasions if he has the best interests 
of his patient at heart Often what happens is that there may 
be a certain clashing of personalities at the onset, but that 
with time this completely disappears The commonest example 
of this is m the case of the young physiaan who takes care of the 
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patients of an older physician, either in the latter’s absence or 
in the event of his death Patients naturally find the younger 
man’s methods somewhat different because of his youth and the 
different type of training each had undergone At first patients 
might resent this change in method, and not realize that the 
younger man did not know them and their backgrounds as 
well as did their old physician With tact and care, however, 
the younger man can usually soon establish a satisfactory 
relationship 

The Physical E xamina tion — After the history and a 
picture of the background are obtained, the physical examina- 
tion follows Physicians often subconsciously create an un- 
favorable relationship with the patient during the physical 
examination Some of the commonest causes of this are too 
abrupt a depression of the tongue with a depressor during 
examination of the throat, causing unnecessary gagging, un- 
necessary exposure of the patient in a cold room, and the 
application of cold hands or a cold stethoscope to the skin, 
requesting such rapid and deep respirations during examination 
of the lungs that dizziness results, pumping up the cuff of a 
sphygmomanometer or the insertion of the examining finger 
in the rectum or vagina without giving the patient warning 
that some pam will result, leaving female breasts and genitals 
exposed longer than is needed for adequate examination with- 
out realizing that such a factor as genuine feminine modesty 
still exists, unnecessary or abrupt pressure applied to the 
abdomen in attempting to palpate liver, spleen and kidneys 
A habit of consideration for the patient’s feelings m the phys- 
ical examination can be cultivated, and more information can 
frequently be obtained from the examination under these cir- 
cumstances Laboratory examinations are entirely impersonal, 
but the procedures of venipuncture, lumbar puncture and cer- 
tain x-ray examination can be intensely personal, as the possi- 
bility of pam is involved 

Making the Diagnosis — I shall next consider what to 
many physicians is the crowning glory of medicine — diagnosis 
Unfortunately, most medical education has attached to diag- 
nosis an importance of a degree it refuses to accord to other 
intellectual medical processes, such as treatment and prognosis 
i edical education does not actively attempt to belittle treat- 
ment and prognosis, but so much emphasis is placed on diag- 
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nosis that most young physicians consciously or subconsciously 
regard treatment and prognosis as anti-climaxes to diagnosis 
The reason for this attitude is easy to perceive It is the same 
reason as I have mentioned previously as causing a knowledge 
of the physical factors of illness to be raised to a point of 
undue importance above psychological and social factors, 
namely, that the physical factors can be more easily analyzed 
by available scientific criteria Just so can diagnosis be sub- 
jected to scientific test and proof more easily than treatment, 
and far more easily than prognosis But do not think for an 
instant that I am minimizing the importance of diagnosis, for 
it is one of the corner-stones of medicine There are, however, 
other corner-stones of equal importance I mention this here 
because, to the patient, certainly the diagnosis means far less 
than the treatment and the prognosis, and it is well to re- 
member that one’s usefulness m practice to his patients is 
what is accomplished either by treatment or advice, even if the 
diagnosis is not at all dearly pigeonholed in one’s nund With 
many patients one may never make an accurate diagnosis, no 
matter how much one tries, but nevertheless one will be able 
to alleviate much suffering through treatment and advice 
The Prognosis — We will assume, however, that an intel- 
lectually acceptable diagnosis has been made and that one is 
then confronted with prognosis Handling this corner-stone 
of medicine with skill has been called the highest intellectual 
achievement in medicine Whatever it is, it is one of the hard- 
est learned of medicine’s secrets, for by its very nature it calls 
for much experience and knowledge of the ways of man and 
his illnesses, it can only be learned by careful personal ob- 
servation, and rarely from books It often depends on such 
intangibles or minute details or individual characteristics that 
it takes the keenest of minds to grasp them and translate them 
into terms understandable to the patient 

I well remember a bulking Irishman in the wards of the 
Massachusetts General Hospital He had what was thought 
to be a very severe case of chronic nephritis, with edematous 
ankles and face and urine specimens loaded with albumin, pus 
blood and casts, and a moderately high nonprotcin nitrogen 
level m his blood Treatment was unavailing and he was sent 
home to a sedentary existence and, in the minds of the staff, 
to certain death within a short time Five >ears later I re- 
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member making the following note on this man’s out-patient 
record, “This man today is the picture of health, without n 
complaint of any sort, his urine is entirely negative, his work 
consists of pushing around 200 pound slabs of beef all day, 
and he says he never felt better in his life ” Later, the recur- 
rence of some of his symptoms and the reappearance of ab- 
normal findings in his urine did not alter the fact that we had 
originally made an extraordinarily inaccurate prognosis as to 
the outcome of what had proved to be a severe episode of 
acute nephritis 

Inaccurate prognoses are fairly common, unfortunately, as 
the often-heard tale in lay circles “the doctors had given him 
up, but he fooled them all” would show “Guarded prognosis” 
is a term used with much justification, for we are far from 
knowing with any degree of accuracy the outcome in man}' 
cases We rely on statistics, on “hunches,” but usually we 
give a prognosis with a mental reservation Unfortunately, 
even when we have no mental reservation, unforeseen tragedv 
sometimes occurs, as in the case of the elderly man who ha'd 
had his obstructing prostate gland removed without compli- 
cation and comparatively httle discomfort and who was sitting 
in a chair dressed, waiting to be taken home from the hospital 
n rising from the chair he pitched forward onto the bed, dead 
rom a coronary thrombosis, later proved at autopsv No one 
ha 3 ? bU 411611 41134 there was anything'anuss with 
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times only after much effort that confidence is restored in these 
cases and these men are able to participate m athletics and 
lead normal lives 

Problems in Treatment — Next we are confronted with 
another corner-stone, full of social implications — treatment 
Before we consider this it is well to remember the Aesculapian 
motto “We bandage the wound, God heals it ” Try and 
enumerate the specific cures we know m medicine They are 
very few Happily, the number of these is growing Specifics 
are the mile-stones of medical progress The existence of only 
a few specifics of necessity makes the majority of treatment 
symptomatic One should not scorn an ability to administer 
symptomatic treatment successfully, for the function of the 
physician is a double one, to cure and relieve suffering The 
latter function should not be neglected because we may be 
impatient at the slowness of discovery of specific cures Until 
we can give our patients specific cures, therefore, we must by 
every force at our disposal combat the symptoms which cause 
suffering We ease the pain with analgesics, we promote sleep 
with hypnotics, we create a feeling of hopefulness, we try to 
keep the mind and body at rest and at peace We do all these 
things hoping that, by doing this, God will come to our aid and 
effect a cure, or if that is not to be, that our patient has a 
minimum of suffering 

To be more specific, consider the advice given to a man 
with a failing heart Consider how much the successful carry- 
ing out of this advice involves social relationships with others 
He must not hurry, he must not walk long distances but must 
ride m an automobile, he must not climb several flights of 
stairs but must use the elevator or, if there is not one, have 
his room on the ground floor He must have rest periods, he 
must not over-eat, he must not be disturbed by argument or 
dissension, and so on and so forth — all advice being specific 
or specifically nonspecific Consider how comparatively val- 
ueless would digitalis and nitroglycerin be without this advice 
as to the adjustment of environment and change in habits 3nd 
how much the practical application of it may vary' with each 
individual patient 10 

I might go on and give many more examples from me 
hospital or private practice of physicians, but there is not the 
space I have endeavored to show that human and social 
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factors can seldom be neglected m taking adequate care of 
patients I ha\ e given examples of human and social factors 
occurring in various portions of the history and influencing 
diagnosis, treatment and prognosis I ha\e pointed out wajs 
m which further knowledge and utilization of these factors 
may be obtained by the physician and aid him m the care 
of his patients 
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CUMULATIVE INDEX 


\BOOiiEN, acute, in children, Jan , 139 
distended, 100 per cent cm gen m, 
July, 9S6 

Abdominal discomforts, functional, 
July, SS7 

Abortion, missed, March, 3S9 
streptococcal infections following, 
sulfanilamide in, Sept ,1231 
therapeutic, in hyperemesis gravi- 
darum, March, 422 
Abscess of aorta. Sept , 1311 
of lrver, amoebic. Sept , 1276 
of lung, tuberculosis and, differen 
nation, Sept , 1383 
of mvocardiura, Sept 1337 
Acetartme in amoebiasis Sep! , 1271 
Acidosis following sulfanilamide. Sept , j 
11 S0 

in ladnev disease, diet and, March, 
434 

Acromegal) , heart disease and, Sept , 
1330 

Actinomvcosis of face and neck, Jan , 
257 

Addison's disease, hvpothyroidism m, 
treatment Jan , 184 
Adenoma of intestine, March, 305 
Adenopathc, tuberculous, in children, 
May, 652 

Adolescent mastitis July, 1073 
Adrenal cortex hvpofunction, hvpo- 
le^f'dism with, treatment, Jan 

Adsorbents neutralizing capaciti , 
Jan , 261 264 

Agranulocytosis following sulfanila- 
mide Sept 1144, 11S1 
Albumin-globulin ratio in liver disease. 
Jar , 24 

Albuminuria diabeticorum, May, 756 
•Alcohol injection in pruritus vulvae, 
March, 327 
^lerg\, Jan , 231 
cardiac Jan , 234 
cutaneous, Jan , 238 
diagnostic procedures in and their 
interpretation, Sep i , 1245 
dysmenorrhea and, March 283 
gastro-intestina! Jan 239 
nasal, Jan , 236 


Altitudes, high, anoxemia of, July , 
9S1 

Amenorrhea in growing girl, Jan , 212 
Amniotm m gonococcal vaginitis m 
children, March, 336 May, 667 
Amoebiasis, complications, Sept , 1276 
treatment, Sept , 1269 
Amoebic abscess of lner, Sept , 1276 
dvsenteri Jfarch, 520 521 
treatment, Sept , 1272 
enteritis treatment. Sept , 1271 
Amvatoma congenita, -Vav, S26 
Amilase test m gallbladder disease, 
Jan , 25 

Amiloidosis, heart disease and. Sept , 
1329 

Anaerobic infection 100 per cent 
o\y gen in, July, 990 
Analgesia in labor, fetal asphvxta due 
to, July, 1064 

Anemia following sulfanilamide, Sept , 
1139 

heart disease and, Sept , 1327 
in children, ultraviolet therapv. 
May, 710 

m twin pregnanci , March, 437 
of newborn. May, 5S1 
Aneurvsm aortic, acute, chest pain in, 
Sept , 1312 

dissecting Sept 1340 
mxcotic, Sept , 1341 
rheumatic. Sept , 1342 
arteriovenous bradv cardiac reac- 
tion, Jan , 104 
heart failure in Sept , 1326 
Angina pectoris, Sept 1309 
tests for, March, 485 
Anginal tvpe of pam with inhalation 
of tobacco smoke July, 1037 
Anorexia, functional, July, 901 
nervosa, March 541 
relation of functional anorexia 
and functional vomiting to. 
July, 901 

Anoxemia neonatorum July, 1061 
of high altitudes, July, 981 
Antacids, common, neutralizing ca- 
pacity , Jan , 259 

Aorta, not well recognized diseases of. 
Sept , 1323, 1340 " 
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Aortic regurgitation, chest pain in. 
Sept, 1311 

Aortitis, gummatous, Sept , 1341 
Appendicitis, acute, in children, dif- 
ferential diagnosis, Jan , 139, 
146 

pseudo-, July, 889 
Arrhythmias, Sept , 1300 
Arteriovenous aneurysm, bradycardiac 
reaction, Jan , 104 
heart failure in, Sept , 1326 
Arthritis, chronic, heat applications 
in, Jan , 133, 134 
colonic irrigations in, May, 787 
gonorrheal, sulfanilamide in, Sept , 
1185 

Artificial fever therapy in syphilis, 
July, 1112 

respiration in neivbom, July, 1067 
Aschheim-Zondek test in missed abor- 
tion, March, 395, 396 
Asphyxia in labor, July, 1064 

in utero before onset of labor, July, 
1063 

neonatorum, July, 1061 
treatment, July, 1066 
Asthenia, neurocirculator} , chest pam 
in, Sept , 1311 
Asthma, Jan , 233, 235 
associated inth bronchostenosis, 
July, 961 

bronchial, sinus disease and, J fay, 
685 

cardiac, Jan , 235 
helium and on gen in, July, 1000 
Ataxia, Friedreich s, May, 826 
heart disease and, Sept , 1340 
locomotor, May, 823, 834 
Atelectasis of lung, postoperative, 100 
per cent on gen in, July, 994 
Athlete’s foot, Sept , 1279 
Atonia, uterine, July, 1049 
Atropine in hypertonicity in infancy. 
May, 608 

Auricular fibrillation and flutter, Sept , 
1302 

bradicardia in, Jan , 103 
Auto-intoxication of intestinal origin, 
colonic irrigations in, value, Mai, 
781 

Avitaminosis, heart disease and, Sept , 
1327 


Bvcillarv dvscntcry, March , 322 
in newborn differentiated from 
Salmonella infection, Mai, 603 
Bacteremia in hemohtic streptococcal 
infections Sept , 1153 
Bambndgc's lan, Jan 104 


Barbiturates in hypertension, July, 
1026 

in labor, July , 1055 
Basal metabolism, low, without myx 
edema treatment, Jan , ISO 
Behavior disorders in children, par 
ents’ responsibility in, Sept , 1387 
Belching in gallbladder disease, Jan , 
13 

Benzedrine sulfate, action of, on 
uterus, March, 285-2S8 
in dismenorrhea, March, 284 
Beriberi, circulatory manifestation' 
diagnosis, treatment, and 
prevention, May, 771 
in Orient, May, 759 
in Western World, May, 764 
heart disease and, Sept , 1327 
Bile flow, stimulating, Jan , 57 
Biliary calculi Sec Cholcltthiasts 
colic due to calculi, Jan ,78 

to spasm of sphincter of Oddi, 
Jan , 81 

postoperativ c, Jan , 82 
treatment, Jan , 75 
dyskinesia, Jan , 64, 81 
tract stasis, Jan , 63, 81 
Bilirubin test of liver function, inter 
pretation, Jan , 21 
Biphasic reaction of van den Bergh, 
interpretation, Jan , 22 
Bladder, elusive (Hunner) ulcer, treat 
ment, March, 374 
inflammation, in female, March, 3Si 
neck obstructions, diagnosis and 
treatment, Jan , 155 
tuberculosis of, March, 3 72 
Blastomycosis of face and neck, Jan , 
255 

B L B inhalation apparatus, July, 

I 982, 999 

Bleeding, menopausal, hfarch, 29a 
Blood pressure, effect of inhalation ol 
tobacco smoke on, July, 1033 
ptosis test of Crampton, March, 
477 

studies in bladder neck obstruction, 
Jan , 158, 159 „ , 

Boeck s sarcoid, Jan , 249, 251 Sept , 
1383 

heart disease and Sept . I33v 
Bond antigen reaction March Slu 
Bradycardiac reaction, Jan , 104 
Brady cardias, Jon 93 
Bright's disease .See Nephritis 
Bromsulfalein test of liver function, 
interpretation, Jan , 23 
Broadbent s sign Sept , 1297 
Bronchial a«thma sinus disease an 
May 685 
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Colitis, mucous, July, 887 

colonic irrigations in, May, 787 
ulcerative, indeterminate, March, 
522 

with virus of lymphogranuloma 
venereum, March, 519, 520 
Colloids, inorganic, neutralizing ca- 
pacity, Jan , 261 
Colon, irritable, March, 514 
sensitive, July, 887 
Colonic irrigations in auto intoxica- 
tion of intestinal origin, May, 781 
Concussion of heart, Sept , 1332 
Condyloma acuminata of penis, car- 
cmoma-like, May, 789 
Congestive heart failure, March, 464 
in beriberi, May, 761 
Constitutional reactions in hay fever I 
therapy. Sept , 1255 j 

Convalescent serum in conjunction 
with sulfanilamide therapy, 
May, 703 

measles See Measles 
mumps, in prophylaxis and treat- 
ment, May, 630 
scarlet fever See Scarlet fever 
source and preparation. May, 613 
Conversion hysteria, May, 834 
Coronary disease, bradycardia in, 
Jan , 103 

cholelithiasis with , Jan , 33 
Contraction ring in twin labor, March, 
443 

Corbus-Fcrrv broth filtrate, March, 
349 

Coronarx artery disease, chest pain in. 
Sept , 1309 

Cough in heart disease, Sept , 1293 
Crampton’s blood ptosis test, March, 
477 

Cretinism, treatment, Jan , 178 
Curettage, diagnostic, in menopausal 
bleeding, March, 303 
Cyanosis following sulfanilamide, 
Sept , 1146, 1179 

Cxstitis associated with structural de- 
formities, sulfanilamide in, Sept , 
1228 

in female, March, 357 
Cystoscopy in bladder neck obstruc- 
tion, Jan , 157 

Cystotomy for bladder neck obstruc- 
tion, Jan , 166 

Dagesan, July, 930 
Debility in children, ultraviolet 
therapy, Mas, 709 

Decholin for determining circulation 
time, March, 482 


Deehs’ treatment of nmoebiasiF, St M 
1275 

Dementia paralytica, nonspecific 
therapy, July, 1110, 1114 
Dermatitis of vulva, March, 311, 312 
Dermatophytid, Sept , 1281 
Dermatophytosis, Sept , 1279, 1281 
Diabetes mellitus, July, 1079 
heredity in, July, 1094 
inadequate insular resent in, 
July, 1080 

insulin in, directions for u-ing, 
July, 1101 

pathogenesis, July, 1079 
prevention, July, 1096 
primary cause, July, 10S0 
protamine-zinc insulin in, c ug 
gestions for using, July, 1099 
provocations to, July, 10S4 
weather as factor, July, 10S8 
xanthoma secondary to, Mas, 
754 

Diagnosis, human and social factor-, 
Sept , 1413 

Diarrhea, epidemic, of newborn, dif 
ferentiated from Salmonella in 
fection, May, 601 
in adult, March, Si3 
Salmonella infection, in newborn, 
May, 591 
Diathermy in flaccid parahsis Mas, 
829 

in gonococcal salpingitis, March, 
347 

short wave, Jan , 12 1, 128 
Diet and physical state of 240 young 
male adults compared to die t« 
and stature of their parents at 
same age, May, 725 
for infants. May, 569 
in amoebic dysentery, Sept , 12/2 
m anorexia nervosa, March, 550 
m congestive heart failure, March, 
469 

in essential hypertension, March, 
495 

m gallbladder disease, Jan , 56 
in renal disease, Jan, 107, 119 
March, 449 

urinary calculi and, March, 458 
Digitalis, heart disorder from, Sep! , 
1331 „ , 

in congests e heart failure, i larch 
465 

in peripheral circulatory failure 
March, 472 

Dilatation of cervix in dysmenorrhea 
March, 289 

Dislocations, short waic diathenn 
in, Jan , 129 
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Face, chronic destructive lesions, 
diagnosis and treatment, Jan , 245 
Familial periodic paralysis, heart dis- 
ease and, Sept , 1330 
Fat cirrhosis, May, 753, 755 
Feeding of infants, May, 569 
Feet, microsporon lanosum infection. 
Sept , 1285 

Monilia infection, Sept , 1286 
Fetal distress in obstetric practice. 
July, 1061 

Fever following sulfanilamide, Sept , 
1138, 1180 

therapy in chorea minor, May, 712 
in gonococcal salpingitis, March, 
348 

in syphilis, evaluation of, July, 
1109 

Fevers, long-standing, tuberculosis 
and, differentiation, Sept , 1379 
Fibrinogen in blood in liver disease, 
Jan , 24 

Fiedler's myocarditis, Sepl , 1338 
Fish liver oils, May, 689 
Flaccid paraplegias, May, 811 

differential diagnosis and treat- 
ment, May, 811, 826, 834 
Flatulence, July, 891 
Foreign bodies in lung, tuberculosis 
and, differentiation. Sept , 1381 
protein therapy in gonococcal sal- 
pingitis, March, 349 
Fractures, short wave diathermy in, 
Jan , 132 

Fragility test in liver disease, Jan , 
24 

Frci test, Jan , 228 March, 519 
Friedman test in missed abortion, 
March, 395 

Friedreich's ataxia, Ma\, 826 

heart disease and, Sepl , 1340 
TrShhch’s svndrome, hv pothj roidism 
in, treatment, Jan , 181 
Functional abdominal discomforts, 
July, 887 

anorexia, Juh, 901 

relation to anorexia nervosa, 
July, 90! 

vomiting, July, 901 

relation to anorexia nervosa, July, 

901 

Fungous infection of bladder, March, 
376 

of skin, diagnosis and treatment. 
Sept , 1279 


GvlactosE test of liver function, in 
terpretation, Jan , 23 
Gallbladder, atonic, Jan , 64 


Gallbladder disease, biliarv colic in, 
treatment, Jan , 75 
bowel spasm and, relationship, 
Jan , 64, 81 

cholecystographic diagnosis, Jan , 
27 

clinical signs and sy mptoms, Jan , 

coronary thrombosis associated 
with, Jan , 33 

differential diagnosis, Jon , 3, 12 
jaundice in, Jan , 17 
tests for, Jan , 20 
treatment, Jan , S3 
laboratory examination in, Jan , 
17 

liver damage with, tests for, Jan , 
17 

functional tests, Jan , 20 
medical management, Jan , 53 
indications and contramdi 
cations, Jan , 41 
symposium on, Jan , 1 
xanthoma secondary to, May, 755 
nonvisuahzation of, significance, 
Jan , 52 

strawberry. May, 753 
xanthomatosis of, May, 753 
Gastritis, chronic, July, 847 
treatment, July, 855 
Gastro intestinal allcrp, Jan , 239 
disease, chest pain from, Sepl , 1314 
tract, upper, hemorrhages of, man 
agement, July, 861 
— iuchcr’s disease, May, 740 
Geographical skull, May, 744, 741 
Glomerulonephritis, heart disease am), 
Sepl ,1311 

Glucose- administration m eclampsn 
March, 409 

in hvpenmcsis gravidarum, 
March 419 
Glv cogcn disease hear! disease an<l, 
Sept, 1329 

Goitrous dv smenorrhea, March, 28- 
Golf hole appearance in tuberculou 
cvstitis, March, 372 
Gonococcal endocarditis, sulnnila 
mide in Sept 1185 

infections, sulfanilamide in March, 

366 Sept 1171,1184 

sulfamlvl sulfandimide in, Sept 
1189 

sulfapvndine in Sepl 1*8 
meningitis, sulfanilamide in, acp , 

strains, sulfanilamide re*istam 

Sept 11SS , , , 

Gonorrheal arthritis *ulfmifinii< r 
Sept 1185 
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Gonorrheal cervicitis, March, 3S3 Hat treatment of flaccid paralysis 

ophthalmia, sulfanilamide in. Sept , Woy, 

j 18 4 Helium and oxx-gcn mtxturcs, use in 

proctitis, Jan , 205 , surgm, Juli ' ^'n ,r i 

^Ipmcitis, acute, treatment, March, Hemoglobinuria following sulfamla- 
345 mide, Sept , 1143 

tenosvnontis, short ivai'e diathermj Hemolytic jaundice, Jan , 18, 19 


in, Jan , 132 
vaginitis, Jan , 191, 195 
of infants and children, March, 
335, Wax, 661 
sulfanilamide in, Sept , 1184 
Gout, lipoid. Max, 750 


Hemorrhage, menopausal, Starch, 295 
of upper gastro-mtestmal tract, 
management, Jufx, S61 
postpartum, in tmn labor, March, 
443 

Hemorrhagic proctitis, Jan , 207 


Gout) tenosynovitis, short wave di- Hepatic jaundice, n nn obstruct i\ c. 


athermx in, Jar , 132 
Graham-Cole test, Jan , 27 
Grand mal attacks, Sept , 1395 
Granulomatosis, lipoid. Max, 744 
Growth, effect of diet on, Max, 725 


Jon , 19 

obstructs e Jan , 17 
toxic or infectious, Jan , IS 
Hepatitis, toxic, following sulfanila- 
mide, Sept , 1139, 1183 


Gumea-pig infection test m Rockx Hereditx m diabetes, Julx, 1094 
Mountain spotted fexer, Starch, 534 Hernia, hiatus chest pain m. Sept, 


Gumma of face and neck, Jan , 252 
Gummatous aortitis. Sept , 1341 Herpes roster, chest pain in. Sept , 

Gx-necologx, svmposium on, March, 1316 

273 Hiatus henna, chest pain in. Sept , 

1315 

High altitudes, anoxemia of, Julx, 981 
Birr liver oil, dial, 690 Honevmoon cvstitis, March, 35S 

-SchQller-Chnstian s disease. Hooter’s sign, Sep! , 1296 
ii 744 Hormone therapx in dvsmenorrhea 

app’s treatment of rickets, .Win , March 2S2 

5 Human factors in canng for patients, 

fexer therapx, constitutional re- Sept , 1401 

: 10 ns, Set>l , 1255 Hunner ulcer, treatment, March, 374 

lache following cncephalographx , Hydrammos in twin pregnartex , 
0 per cent oxvgen for Julx, 9S7 March, 434 

t ailergx of, Jan , 234 Hvdrops, congenital, Schndde tvpe, 

>ch, bradvcaniia m, Jan , 101 anemia following, Win, 5S1 

ncussion of. Sept , 1332 Hydrostatic bag in labor, Julx, 1055 

lease, chest pain in Sep! , 1309 Hypercholesteremia, visceral, .Wax 
diagnosis Julx 1007 753 

not well recognized causes of, Hvperemesis gravidarum, Starch , 417 
Sept , 1323 Hvperprotemerma, heart disease ’and 

100 per cent oxvgen in, Julx, Sept, 1329 


Halibut liver oil, .Win, 690 
Hand-SchQller-Chnstian s disease. 
Max 744 

Harnapp’s treatment of nckets, Win, 
695 

Has fexer therapx, constitutional re- 
actions, Sept , 1255 
Headache following cncephalographx , 
100 per cent oxvgen for Julx, 9S7 
Heart allergx of, Jan , 234 
block, bradx-cardia m, Jan , 101 
• concussion of. Sept , 1332 

disease, chest pam in Sept , 1309 
diagnosis Julx 1007 


phxsical examination in, Sept , 
1296 

examination, in general practice, 
Sept , 1291 

failure, congestive, in beriberi, .Wav 
760 

treatment, March, 464 
shock with, March , 474 
neoplastic infiltration, Sept , 133S 
output as measure of circulators ef- 
fiaencx , March, 4S0 
Heat tn pelvic infections in women, 
Jul>, 1042 


Hx-pertension, essential, colonic irri- 
gations in, Way, 7S7 
complications, treatment, Julx. 

1031 ’ 

earlx , March, 4S7 
etiologx, Julx, 1021 
treatment, Julx, 1021 
drugs and biological prepara- 
tions, Julx, 1026 
general and diet, Julx, 1024 
surgical, Julx, 1028 
xanthomatosis secondarx to, .Wax 
1 56 ' ' 

Hx-pertherm m syphilis, Julx, 1112 


thrtapx m pediatric conditions, Hx-^rtherm’ia , ^ ln . 

- Uo% ' gitis l/arcfc, 34$ W 
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Hvperthyroidism and diabetes, July. 
1086 

Hi pert on ic infant, May, 607 
Hyperotarmnosis, heart disease and, 
Sept , 1327 

Hypogastric plexus, resection of, for 
dysmenorrhea, March, 260 
Hypoglycemia, heart disease and, 
Sept , 1330 

H} popitmtsnsm, h} pothyroidism sec- 
ondary to, treatment, Jan , 181 
Hypothj roidism, Jan , 175 
Hy stencal paralyses, May, 825, 834 


Icterus gravis neonatorum, anemia 
following, May, 581 
index, interpretation, Jan , 20 
Ileitis, regional (terminal), March, 509 
Inertia, uterine, July, 1049 
Infantile paralysis, physical therapy, 
May, 711 
tetanv, ilfiny, 688 
treatment, May, 709 
Infants, feeding, May, 569 
gonorrheal vaginitis of, March, 335, 
May, 661 

hypertonic, May, 607 
overfeeding, May, 569 
Salmonella infection in, May, 593 
urinary infections in, management, 
May, 669 

Infection, anaerobic, 100 per cent 
oxygen in, July, 990 
Influenza, bradycardia in, Jan , 100 
heart disease and, Sept , 1336 
Insomnia, etiology' and treatment, 
March, 553 

Insular reserve, inadequate, in dia-| 
betes melhtus, July, 1080 
Insulin, protamine zinc, in diabetes, 
suggestions for using, July, 1099 
reactions, July, 1105 
requirements, emergency, July, 1106 
shock treatment of psychoses, May, 
797 

unmodified, directions for using, 
July, 1101 

Intcllectualizing attitude in parents of 
emotionallv disturbed child, May, 
716 

Interstitial cystitis, March, 374 
Interviewing patient, Sept , 1409 
Intestinal auto intoxication, colonic 
irrigations in, value. May, 781 
in children, Jan , 147 
Intestine, small Ic c ions, diagnosis and 
treatment, March, 499 
Infra abdominal disease, acute in 
children, Jen , 139 


Intradermal shin te'ts in allergy , Sep ' , 
1246 

Intussusception, Jan , 145 

Iodides in hy'pertension, July, 1027 

Irradiated rmlh, Ifay, 692 
sterols, May, 690 

Irrigations, colonic, value m auw- 
mtovication of intestinal origin 
Mav, 781 

Irritable colon, March, 514 


Jaundice, extrahepatic, obstructive 
Jan , 18 

hcmolvtic, Jan , 18, 19 
hepatic, nonobstructn c, Jan , 19 
obstructive, Jan , 17 
tovic or infectious, Jan , 18 
in gallbladder disease, tests for, 
Jan , 17 

tests for, Jan , 20 
treatment, Jon , 83 
xanthomatosis secondary to, 3fm, 
754 


Keratitis, plily ctenular, in tubertu 
losi< in children, May, 649 
Kettering hy pertherm in gonococcal 
salpingitis March, 348 
in svphilis, July, 1112 
Kidney, calculi, diet in, Jan , 119 
functional test, in bladder nech ob- 
struction, Jan , 1SS 
diseases of, diet in, Jan , 107, 119, 
March, 449 

Kraurosis vulvae, pruritus in, Merer, 
313 


1 1 uior, asphyxia in utero before, Juh 
1063 

of infant in, July, 106-1 
in twin pregnancy, Ifarch, 43/ 
complications, March, 442 
uterine inertia at July, 1049 
lacerations of eery it, March, 380 
I-andrv ’s paralysis, Ma\ 821 __ 

Larjnx, xanthomatosis of, May ‘ - 
Lecithin, May, 735 
Leprosy of face, Jan , 255 
Lcuhopcnia following sulfanibnii'l’i 
Sept, 1144 1181 

Leuhopcnic index in allergy, -Cl 
1Z51 , ,,, 

lxubopblia of cervix, March, M 
I euhopbkic vulvitis March, 3J3 
l-cuborThca, Jan , 189, 1 (arch, 33 
pruritus of vulva due to, March i 
I when «<Tofulosu« May 649 
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Lipids, phvsiologi , Met, 734 
Lipiodol injections m bronchiectasis, 
Sept , 1349 

Lipoid gout, -Mar, 750 
granulomatosis, Afar, 744 
nephrosis. Afar, 756 
Lipoidosis, clinical classification, dif-| 
ferentiation and treatment, May, 
733 

Liver, abscess ot, amoebic, Sep! ,12/6 
cirrhosis of, cardiovascular dis- 
turbances and, Sept , 132S 
functional tests, Ja it , 20__ 
xanthomatosis of, May, 752 
Locomotor ataxia, diagno-is, Slay, 
823, S34 

Lumbosacral cord lesions,^ flaccid 
paraplegias in, May , 821, 834 
Lungs, diseases of, chest pain m, Sepl , 
1312 

puncture, for pneumococci speci- 
men, Jan , 171 

tuberculosis of, diagnostic prob- 
lems, Sepl , 1371 
xanthomatosis of, May, 752 
Lupus ervthematosus dissemm3ta, 
heart disease and, Sepl , 1335 
of face and scalp, Jan , 253 
vulgans, Jan , 24S, 250 
Lvmph glands, enlarged, in tubercu- 
losis to children, Moy, 652 
Lymphadenitis, mesenteric, acute, 
Jan , 151 

Lvmphogranuloma inguinale, treat- 
ment, Jan , 227 

venereum, virus of, colitis with, 
March, 519, 520 


M\L\riaL therapi in svphihs, evalua- 
tion of, July, 1110 

Mandehc aad m cystitis m female, 
March 363 

m unnan infections in children, 
l/oi, 674 

Mantoux tuberculin test, Mav, 65S 
Marci's lan, Jan , 104 
Massage in flaccid paralvses, ifa\. 
S30 

use of, in pediatrics, Min, 70S 
Mastitis, adolescent, July, 1073 
Mastoiditis, pnenmococcic, treatment. 
Sept , 121S 

Measles convalescent serum, in pro- 
philaxis, May, 614 
m treatment, eruptive stage. 
Mai, 621 

pre-eruptive stage. May, 619 
source and preparation, Mai, 
613 


Mechanical measures in pediatrics, 
Mai, 707 r 

Mechel's diverticulum, Jon , 1st 
Mem&re’s svndrome, Sept , 139S 
Meningitis, gonococcal, sulfanilamide 
>n t Sepl , 1184 

pneumococac, treatment, Sepl , 
121b 

tuberculous, m chfldren, May, 654 
Meningococcal infections, sulfanila- 
mide in, July, 934, Sept , 1159 
Menopausal bleeding, carcinoma of 
uterus and, March, 303 
significance and treatment, March 
295 

Menopause, vapnitix following, 
March, 342 

Menstrual problems of growing girl, 
Jan , 209 

Menstruation, painful, March, 273 
Mental disturbances with chronic 
epidemic encephalitis Jan , 219 
Mercurv chloride, heart disorder from, 
Sepl , 1331 

Mesenteric lvmphademtis, acute, Jan , 
151 

Metabolism, basal, low, without mvx- 
edema, treatment, Jan , ISO 
normal, standards of, Jon , 177 
total, regulation of, Jan , 176 
Methvl purines in hypertension, July , 
102/ 

Microsporon lanosum infection of 
feet, Sept , 12S5 
of scalp, Sepl , 12S3 
Migraine, Sept , 1393 
Miiiarx tuberculosis in children, Max, 
654 

Milk and milk products, neutralizing 
capacity , Jan , 262 265 
Milks, vitamin D, Mai, 692 
Missed abortion, March, 3S6 
Monilia infection of feet. Sept , 1286 
vaginitis Jan , 191, 192, 197 
Morphine in diagnosis of acute abdo 
men, Jan , 150 

in congestive heart failure, March, 
465 

Mother-child relationships, May, 716 
Mouth-breathing, relation to «inus in- 
fection, -May, 6S1 
Mucous colitis, July, S87 

colonic irrigations in. May, 7S7 
Multiple neuritis, flaccid paraplegias 
of, May, S19, S34 

Mumps convalescent serum in pro- 
phi laxis and treatment, May, 
630 

source and preparation, May, 
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Murmurs, diastolic, Sept , 1303 
systolic, Sepl , 1302 
Muscle strains, short wav e diathermj 
in, Jan , 129 

Muscular dvstrophv , Mot, , 826 

progressive, heart disorders and, 
Sept , 1340 

Mycosis fungoides, Sept , 1288 
Mjcotic aneurjsm of aorta, Sept, 
1341 

vaginitis, March, 314, 341 
Myocardial abscess, Sepl , 1337 
Myocarditis, Fiedler’s, Sept , 1338 
sjphihtic, Sepl , 1337 
Myocardium, congenital idiopathic 
hjpertrophj, Sept , 1330 
idiopathic postpartum failure. Sept , 
1334 

Mjoma of small intestine, March, SOS 
M>ositis, short nave diatherm) m, 
Jan , 132 

Myxedema, bradjeardia in, Jan, 100 
treatment, Jan , 178 
xanthomatosis in, May, 756 


Neurocirculator) asthenia, chest pain 
in, Sept , 1311 

Neuros) phihs, nonspecific therapv, 
July, 1109 

Neutralizing capacit) of common ant 
acids, Jan , 259 

Neutropenia following sulfanilamide, 
Sepl , 1144 

Newborn, anemia of, May, S81 
feeding of, May, 569 
Salmonella infection of, lfny, 591, 
599 

Xiemann-Pich’s disease, 1 lay, 737 _ 
Nitrates in hj pertension, July, 1027 
Nitntes in hv pertension, July, 1027 
Nodular syphilis of face, Jan , 251 
Nonspecific therapv of svphihs, evalu 
ation of, July, 1109 
Nutrition, disorders of, heart di'ca'C 
in, Sepl , 1327 


Obesitv and diabetes, July, 10S6 
heart in, Sept , 1328 
Obstetrics, symposium on, March, us 
Oidium albicans infection of vagina 


Nasal accessor) sinus disease in 
children, May, 681 
allerg) , Jan , 236 
test m allerg) , Sept , 1248 

Navel colic, recurring, Jan , 152 

Nech, chrome destructive lesions, 
Jan , 245 

Negatol in vaginitis, March, 340 

Neoarsphenamine in unnar) infec- 
tions in children, May, 678 

Neoprontosil, dose and admimstra 
tion, July, 937 
historical notes, July, 928 

Nephritis, diet in, Jan , 107, 111, 114 
March, 449, 459, 461 
acute, intra-abdominal s) mptoms, 
Jan , 139 

Nephrosis, diet in, Jan , 115 March, 
449, 460 
lipoid, May, 756 

low basal metabolism in, treatment, 
Jan , 185 

Verve resection for pruritus vulvac, 
March, 329 

Nervous s)5tem, central, parow'mal 
disorders, Sepl , 1393 
diseases of, chest pain from, Sepl , 
1315 

Neufeld reaction_for tv ping pneumo- 
coco, Jan , 167 

Neuritis, multiple, diagnosis, Ma\, 
834 

/Head paraplegia' of, tfa>,819, 
834 


March, 314 

Ilccranon bursitis, short wave Qi 
atherm) in, Jan , 131 
Ophthalmia complicating gonorrheal 
vaginitis, May, 665 
gonorrheal, sulfanilamide m, St pi , 
1184 , , 

Iphthalmolog) , short w av e diathermv 
in Jan , 128, 135 
Irthopedic measures in flaccid an 
spastic paral)ses, May, 836 
Jrthopnca in heart disea*c, Sept , 

(titis media, pncumococcic, trial 
ment, Sept , 1218 
streptococac sulfanilamide m, 

Sept, 1218 

•varian hormones in h) pertension 
July, 1028 

v erfeeding of infants, May, So 
Vulation, beginning, in adolesctti 
girls, pain in Jan 153 
v)gm, 100 per cent, indications ior 
use, July, 9S3__ 
therap) , July, 97" 

B L B inhalation apparatu 

July, 982 , n0 - 

combmed with hi hum Ju 1 
hi-toncal notes, Jul". 9 1 1 


July, 

March, 


in asphyvia neonatorum 

1067 

in congestive hi art failuri 

in peripheral circulators fadur* 
March 473 
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Oxygen therapy m pneumonia, July, 
957 

uses of, July, 979 


Pain, abdominal, functional, July, 895 
anginal tvpe, with inhalation of 
tobacco smoke, July, 1037 
chest, differential diagnosis. Sept , 
1307 

in gallbladder disease, Jar. , 12 
m heart disease, Sept , 1295 

Painful menstruation, March, 273 

Palpitation m heart disease, Sep! , 
1293 

Pancreas lesions of, and diabetes, 
J-Jy, 10S5 

Paralvss, familial periodic, heart dis- 
ease and, Sep!., 1330 
Sated djcereatial diagnosis and 
treatment, Man £11 
a-rentaL 2 icy £25 £34 
ntitnttle. pr-^cal tcerapr , May, 
711 

1 r-, e. 1 . r er $21 

Potmis- Samto. May $11 

ttajntstm tan'.es. 2 Jay, £26 £34 




Peptic ulcer, July, 913 
hemorrhagic, July, 861 
Percomorph liver oil, May, 690 
Periarteritis nodosa, Scf/t , 1335 
Pericarditis, acute, chest jnm in, 
Sept, 1311 

Pericholecystitis, Jan , 61 
Peripheral circulatory failuri , aruli , 
March, 470 

nerve inflammations, short wav« 
diathermv in, Jan , 135 
resection lor pruritus vulvi*, 
March, 329 

Peritonitis, migrators, Jan , 152 
pneumococcic, treatment, Sept , 
121 $ 

tuberculous, m children, May, 653 
Petit mal attacks, Sept , 1 395 
Pharvnx, xanthomato* « of, Ma /, 
752 

Phlyctenular keratin* w w'/rrul'/if 
in children. May, 649 
Phospholipid*, ph_. * o'og> , May, 735 
Physical examination, human g-d 
social factor, ;>/-/ , 143 3 
measures in pediatric err'd tkr s 
May. 703 

Pirqtret tuberculin ten. May, 

1 Pirn-tar disease, heart P-vase s'd 
' £'$•.. 1330 

1 p-eparasons n kbir, /&5yr, 5034 
, Phscecta prae-ua m txin. k/r, Meres, 
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Pneumonia, postopcrntiit, 100 
cent oxygen in, July, 995 
pulmonary edema in, treatment 
July, 959, 995 

‘i rum then pi, July, 953, Sett 
1205 

infants and children. May 


635 


sulfanilamide in, Sept , 1208 
sulfapjndine in, July, 942, 955 
Sept , 1209 

strum therapv with, Sept , 1213 
suspected, ini estigation of, July 
953 

tv pe XIV, serum therapv in turns. 
May, 635 

Pneumothorax, spontaneous, chest 
pain in, Scj>l , 1313 
Poisons, extrinsic, heart disorders due 
to, Sept , 1331 

Pohomjehtis, diagnosis, If ay, 834 
flaccid paraplegias of, May, 820, 
834 

heart disease and, Sept , 1337 
phjsical therapj, May, 711 
Polvneuntis, heart disease and, Sept , 
1339 

Porphv nnuria following sulfanilamide, 
Sept , 1146 

Postabortive streptococcal infections, 
erythrogenic antitoxin in, 
Sept , 1238 

immune transfusions in. Sept , 
1238 

sulfanilamide in. Sept, 1231, 
1233, 1236 

Postmenopausal \agimtis, March, 342 
Postoperative pulmonary complica- 
tions, 100 per cent owgcn in, July, 
992 

Postpartum hemorrhage in twin labor, 
March, 443 

mvocardial failuri idiopathic. Sept , 
1334 

Postural drainage in bronchiectasis. 
Sept , 1348 

Potassium thiocyanate m essential 
h) pcrtcnsion, March, 496 
Precclampsta March, 406 
Pregnane), interruption of, in hvpcr- 
emtsis gravidarum, March, 42Z 
toxemias of, March, 405 
twin clinical aspects, March, 427 
vomiting of, March 417 
Premature lients, Sept , 1300 
Prcsacral nervt. resection of, for dvs- 
menorrhea, March 290 
Proctitis Jan , 201 
complicating gonorrheal vaginitis 
May 666 


Progestin deficiencj, and disnunor 
rhea, Jfarch, 279 

Prognosis, human and social factors, 
Sept, 1414 

Progynon B in pruritus i ulvae, 1 tank 
325 

Prolapsed cord in lalmr, July, 1061 
in twin labor, March, 442 
Prontosil, historical notes, July, 928 
soluble, July, 928 

Prostatectomy lor bladder neck ole 
struction, Jan , 164, 165 
Prostatic disorders, short wave di 
athermv in, Jan , 128, 137 
resection, transurethral, in bladder 
neck obstruction, Jan , 162 
Prostatism due to bladder neck ob- 
struction, Jan , 155 
Protamine zinc insulin in diabetes, 
suggestions for using, July, 1099 
Proteins in diet in kidnev disease, 
March, 451 

Proteus agglutination in Rockv Moim 
tam spotted fev cr, March, 533, 534 
Pruritus vulvac, March, 309 
Pseudo appendicitis, July, 889 
Pseudocholecvstitis, July, 894 
Pseudo-ulcer, July, 892 
Psychic equivalents, Sept , 1395 
mfluenccs in pruritus vulvac, March , 

3 16 

Psxchomotor attacks, Sept , 1395 
Psvchoses insulin shock treatment, 
May, 797 

Psv chothcrap) in hjperemesis grava 
darum, March, 420 
Pubertv, mastitis of, July, 1073 
Pui rperal streptococcal infections ta 
vthrogeme antitoxin in, 
Sept , 1238 

immune transfusion in, Sep' , 
1238 

sulfanilamide m, Sept , 1231, 
1233, 1236 

Puvrpuaum m twin labor, March, 44' 
Pulmonarv artcrv occlusion, chest 
pain In Sept , 1312 
complications, postoperative, ‘ w 
per cent oxygen in, July, 992 
edema treatment, July, 959, 9 'a 
tuberculosis diagnostic problems 
Sept , 1371 

Pul*e counting, histones! data, /or , 
slow significance and managcm r ni 

Jan 93 ,,, 

Pycbti' in twin pregnancy, March 4je 
Pyelonephritis m children. May, w ■ 

sulfanilamide in Srp ‘ , 1224, 1225 
Pvuna m children May 670 
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Radiohiaierap bursitis, short mate ^lmonelU jnfertion of dif- 

dia therm} m, Jan ,131 ferentmted from bacillar} 

° f PfUntUS from^d^c dmrVS, Me, 

rSwot>p> , f 3IorrMlV S ^ < \![ Salpingitis, gonococcal, acute, March, 

Rectosigmoidoscopj , March, 517 315 


Rmiim, mucous membrane, inflam- 
mation of, Jan , 203 
Reflexes m flaccid paraplegias, May, 
815 

Regional fleitis, March, 509 
Renal See Kidney 


short \va\e diathermy in, Jan , 136 
Sarcoid of Boeck, Jan, 219, 251, 
Sept , 1383 

heart disease and, Sept , 1335 
Sarcoma of 6mall intestine, March, 
505 


Residual unne in' bladder neck ob- Scalp, lupus ervthematosus, Jan , 253 
struction, Jan , 157 Microsporon lanosum infection, 

Respiration, artifiaal, in newborn, Sept, 1283 
July, 1067 Scarlet fever convalescent scrum, in 


Respirator, use, in pediatrics, May, 70S 
Respirator}’ infections, heart disease 
and. Sept , 1336 

tuberculosis and, differentiation, 
Sept , 1378 

tests of circulators effiaenc} , 
March, 478 

Retnodisplaceinent of uterus, dvsmen- 
orrhea due to, March, 274 
Rheumatic aneurvsm of aorta, Sept , 
1342 

tenosynovitis, short nave diatherni} 
in, Jan , 132 

Rhinitis, vasomotor, Jan , 237, 238 
Rickets prevention and treatment, 


diagnosis with Schultz- 
Charltou test, May, 624 
in prophe laxis, May, 62 3 
in treatment, May, 624 
of hemolytic streptococcal 
infections, Afoj, 626 
source and preparation, Jfbl, 
613 

Schizophrenia, insulin shock treat- 
ment, May, 797 

Schndde type of congenital h} drops, 
anemia following, May, 5S1 

Schultz-Charlton blanching test, con- 
valescent scarlet fever serum for, 


Rickets, prevention and treatment, May, 624 

Mtamin D therapj in, Scratch tests in allerg}'. Sept , 1246 
May, 687 Scrofuloderma, Jan , 249, 250 

massive clones, Ma\, 695 Scrofulosis, May, 649 
Ringworm of scalp. Sept , 1283 Sedimentation rate in gallbladder di»- 

Rocki Mountain spotted fiver in ease, Jan , 24 
eastern United States, March, 527 Senile vaginitis, Match, 342 
Roentgen diagnosis in acute abdomen, Scnsitite colon, July , 887 

Jan , 149 Srrum aim lase test in gallbladder dis- 

m dysenten , March, 519 case, J an , 25 

in heart disease, Jul\, 1015 carditis, Sept , 1336 

of bladder neck obstruction, Jan coagulation reaction, Wcltmann’s, 


of gallbladder disease, Jan 27 
of tuberculosis, Sept , 1375 
lr ^dment of pruritus \ ulvai , March 

Kubiazol, July, 928 

Rupture of membranes artificial m 
labor, July, 1054 


btccHARTs for deternunmg arcula- 
tion time, March, 482 
bacral nerve resection for pruritus 
vuivae March, 329 

Salmonella infection m infants and 
children, Mnj, 593 
of newborn, May, 591, 599 


Jan , 25 

convalescent, m conjunction with 
sulfanilamide therap}, May, 
703 

-ource and prepration, May , 013 
value in prophylaxis and treat 
ment of scarlet fever, measles 
and mumps, May, 613 
therapy m empjema thoracis, Sr pi , 
1360 

in pneumonia, Juh, 953, Sept , 

of infants and children, May, 
635 

sulfapvndmc combined with 
Sept , 1213 

Shock, heart failure with, March, 474 
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Shock, surgical and traumatic, 100 per 
cent oxygen in, July, 988 
treatment of psychoses, May, 797 
Short waxe diathermx, Jan , 121, 128 
Simmonds’ disease, March, 548 

hypothyroidism in, treatment, 
Jan , 181 

Sinus bradycardia, Jan , 95, 96, Sept , 
1300 

tachycardia, Sept , 1300 
Sinuses, nasal accessory, as foci of in- 
fection, May, 683 
diseases in children, May, 681 
Sinusitis, short wave diathermy in, 
Jan , 127, 135 
Skin, allergy of, Jan , 238 
carcinoma of, Jan , 245 
eruptions following sulfanilamide, 
Sept, 1138, 1182 

fungous infections, diagnosis and 
treatment, Sept , 1279 
lesions m tuberculosis in children, 
May, 648 

pyogenic and fungous affections in 
children, ultra\iolet therapy, 
May, 710 

tests m allergy, Sept , 1246 

intradermal method, Sept , 1246 
scratch method, Sept , 1246 
xanthomatosis of, May, 748 
Skull, geographical, May, 744, 745 
Social factors in caring for patients. 
Sept , 1401 

relationship of patient and phys- 
ician, Sept , 1412 

Sodium dehydrocholate for determin- 
ing circulation time, March, 482 
Spasm, bowel, gallbladder disease and, 
relationship, Jan , 64, 81 
esophageal, chest pain in, Sept , 1314 
Spcncer-l’arker x-accine, March, 538 
Sphincteritis, Jan , 64,^81 
Sphingomyelin Max, 735 
Spinal cord lesions, spastic para- 
plegias in. May, 818, 823 
deformities, heart disease and, Sept 
1326 

Spleen, xanthomatosis of. Max /52 
SpIenomegaK following sulfanilamide 
Sept ,1145 

Spondylitis, abdominal pains in July 


894 j e 

Sprains, short waxe diathermx in 
Jan ,129 

Starxntion, low basal metabolism in 
treatment, Jan , 184 
Stasis, biliarx tract, Jan , 64 81 
Stature, effect of diet on, Way *25 
Status asthmaticus, Jan , 233 
Sterols, irradiated, Mai, 690 


Stomach, cancer of, July, 871 
hemorrhage from, management, 
July, 861 

syphilis of, July, 8S2 
tuberculosis of, July, 885 
tumors of, July, 871 
benign, July, 880 
ulcer of, July, 913 
treatment, July , 924 
Strawberry gallbladder, Mai, 753 
Strength test of circulatory efficiency 
March, 475 

Streptococcal infections, sulfanilamide 
in, July, 931, Sept , 1149 
postabortixe and puerperal, 
Sept, 1231, 1233, 1236 
Streptococci, hemolytic, Sept , 1231 
antigenic structure of, Sept , 1150 
immunity to, Sept , 1150 
in puerperal infections, Sept , 1-32 
infection due to, mechanism of 
recox ery from, Sept , 1 1 SI 
prognosis, Sept ,1153 
scarlet fexcr conxalcsccnt sr 
um in, May, 626 
sulfanilamide in, Sept , 114/, 
1235 

Streptozon, July, 928 
Subacromial bursitis, short wave 
diathermy in, Jan , 130 
Sugar consumption and diabetes, 
July, 1092 

Sulfanilamide, July, 927 
contraindications, July "41 
dosage and tolerance in children, 
Max, 697 , , 

dose and administration, July,"' ‘ 
experimental studies, Sept , 113 
historical notes, July 927 
immune sera in conjunction wiin, 
May, 703 , - 

in cvstiti« in female I force, 30 
in empyema thoracis Sept 1 36- 
in gonococcal infections, July, 

Sept , 1173 , 

meningitis and tndocarni 
Sept, 1186 

salpingitis March, 350 
xagimtis in children May 
Sept ,1184 . , 

m gonorrhea in male or fcm. 

March 366 e r 

in gonorrheal arthritis Sept 
ccrxicitis Mar el:, 384 
in hemolytic streptococcal in |rc 
lions Sept 1149 i 

in Ixmphogranuloma ingui 

Jan 229 . 

in meningococcal infection', 

934 Sept 1159 
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Sulfanilamide m pelvic infections in 
women, July, 1043 
in pneumococcal infections, July, 
934, Sept , 120S 

in p\ elonephntis, St pi , 1224, 1225 
m streptococcal infections, Juh, 
931, Sep ! , 1149 
postabortu e and puerperal, 
Sept , 1231, 1233, 1236 
m undulant fe\ er, St pi , 1193 
in urman tract infections, July, 
934 Sept , 1221 
associated with marked 
structural abnormalities, 
Sepl , 1227 

m children, May, 674 
mode of action, Sepl , 1133, 11S3 
symposium on, Sept , 1133 
therapj in children, problems aris- 
ing during, Afai, 697 
tone reactions March, 352, 366 
Jtd\, 93S, Sept , 1136, 1179 
1200 


Tenosvnovitis, short ware dtathermj 
in, Jan , 131 

Terminal ileitis, March, 509 

Tetani , heart disease and, Sepl , 1330 
infantile, .Mai, 6SS _ 
treatment, Afoi, 709 

j Thermal measures in pediatric con- 
ditions, May, 705 

Thoraac dcformiUes, heart disease 
and, Sepl , 1326 

Throat swab for pneumococa, Jan , 
171 

Thrombo-anpitis obliterans, heart dis- 
ease and, Sept , 1336 

Thrombosis, coronan , cholelithiasis 
assoaated with, Jan , 33 

Thrush of vagina, March, 314 

Thvroid gland defiaenca, Jan , 175 

Thvroidectomi , 100 per cent owgen 
after July, 991 

Tissue extracts in hypertension, Juh, 
1027 

Tobacco, heart disorders from, Sept , 


in children, Afai, 701 
Sulfamhl sulfanilamide m gonococcal 
infections, Sept , 1189 
Sulfapvndme, July 930, 942 
dosage, July , 943 
in empvema thoracis, Sept , 1362 
in gonococcal infections. Sept , 11S9 
in pneumonia, Jtd 1 , 942, 955 
Sept , 1209 

serum combined with, Sept , 1213 
toxic reactions Juh, 943 Sept, 
1211 

Sulfocyanates m hvpertension, July, 
1026 

Sympathectomi for hypertension, 
-Jiffs, 1028 

Syphilis cardiovascular, chest pam in, 
SeW, 1311 

facial lesions Jan , 251 
nonspecific therapi, evaluation of, 
Jul\, 1109 

of stomach Jul\ SS2 
Syphilitic im ocarditis. Sept , 1337 


Tabes dorsalis, diagnosis Afai, 823, 
834 

malarial therapi, July, 1111 
Tachycardia, paroxysmal, Sept , 1294 
1301 

Tai -Sachs disease, Niemann-Pick’s 
disease with, Afai, 738, 739 
Temperatures, axil lari and rectal, m 
diagnosis of acute abdomen, Jan 
150 

Toims elbow short wave diathermi 
for Jon 131 
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smoke, inhalation of, anginal tvpe 
of pain with Juh, 1037 
effect on vascular si-stem, -Jrffi 
1033 

Toxemia in tivm pregnanev, Ma’ch, 
435 

of pregnanci , March, 405 
heart disease and, Sept , 1333 
Transduodenal drainage, Jan , 57 
Transfusion, immune, in puerperal and 
postabortal e streptococcal infec- 
tions, Sept , 1238 

Transurethral prostatic resection m 
bladder neck obstruction, Jan , 162 
Treatment, human and social factors. 
Sept , 1416 

Tnchmiasis, heart disease and. Sept , 
1337 

Trichomonas cervicitis, March, 3S6 
vaginitis, Jan, 191, 192, 197, 
March, 314, 338 
Tubercuhds in children, Mas, 648 
Tuberculin test. May, 657, 658, Sepl , 
1374 

Tuberculosis, colliquative, Jan , 249 
cutis verrucosa, Afai, 648 
in children, common forms. Afai 
645 ’ ’ 

pnman focus, Afai, 645, 647 
symptoms, May, 64S 
tuberculin test, Afai, 657, 658 
ultraviolet therapi, Afai. 710 
of ileum, March, 50S 
of slan of face and neck, Jan 24S 
of g | t s omach and duodenum , ' Juh 
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Tuberculosis, pulmonary, chest pam 
in, Sepl , 1313 

diagnostic problems, Sepl , 1371 
Tuberculous cystitis, treatment, 
March, 372 

involvement in pehic infections 
women, July, 1046 
Tumors of duodenum, Jtdy, 881 
of heart, metastatic, Sept , 1338 
of small intestine benign, March. 
505 

of stomach, July, 871 
benign, July, 8 SO 
Twin pregnane), clinical aspects 
March, 427 

labor in, March, 437, 442 
Twinning, March, 427, 430 
Tjphoid vaccine therapy in svphihs, 
July, 1114 


Ulcer, elusive (Hunner), treatment, 
March, 374 
peptic, July, 913 
hemorrhagic, July, 861 
pseudo-, July, 892 
Ulcerative colitis, indeterminate, 
March, 522 

Ultraviolet ratfihtion in pediatric 
c&fclftions, May' 706, 709 
UmQhtal cord, prolapsed in labor, 
July, 1065 

Underwater exercises in pediatrics. 
May, 707 

Undulant fever, sulfanilamide in, 
Sepl , 1193- 

Urcmia, dietjhT Jan , 118 
Urethra! catheter, indwelling, in blad- 
der neck obstruction, Jon , 161 
Urinai") calculi, diet and, March, 458 
tract infections, diet in, Jan , 119 
in infants and children, man 
agement, May, 669 
mandclic acid in, March, 363, 
May, 674 

neoansphenamme in, May, 677 
sulfanilamide in, March, 365, 
May, 675 Jul\, 934, Sepl, 
1221 

Unne, residual, in bladder neck ob- 
struction Jan 157 
Urticaria, Jan , 238 
l tenne inertia July, 1049 
primary, Jult, 1049 
treatment July, 1049 
secondart- Jult, 1058 
Uterus, action of benzedrine sulfate 
on, March 2S5-2SS 
nranoma of menopausal bleeding 
and March 101 


Uterus, infantile, and dysmenorrlna, 
March, 277 

lesions, leuhorrhea due to, Jan , 201 
retrodisplaceraent, djsmenorrhn 
due to, March, 274 


Vacciv vtion against Rock! Moun 
tain spotted fever, March, 538 
Vaginal discharge, normal and ab 
normal, Jan , 189 
douche in gonococcal salpingitis, 
March, 346 
Vaginitis, gonorrheal, Jan, 191, 195 
of infants and children, March, 
335, May, 661 
sulfanilamide in, Sept , 1184 
Moniha, Jan , 191, 192, 197 
mycotic, March, 314, 341 
nonspecific, in children, March, 3 IS 
of unknown ctiolpjn , March, 341 
postmenopausal, March, 342 
senile, March, 342 
treatment, March, 333 
Trichomonas, Jan, 191, 192, 197, 
March, 314, 338 
\an den Bergh test, Jan ,21, 21 
Vascular system, xanthomato'is of, 
May, 752 

Vasomotor rhinitis, Jan , 237, 238 
Vasospasm, tobacco smoke in produc 
tion of, July , 1033 
,'enescction in congest!! e heart failure, 
March, 46S 

enous pressure test of circulator) 
efficiency , March, 483 
Vioform in amoebiasis, Sepl , 1271 
iostcrol, May, 691 
iscera, xanthomatosis of, Mat, i5U 

752 ^ 

Vital capacity test of circulator! elii 
cienc), March, 478 
Vitamin D milks, May, 692 

thcrap) in children, May, 6 It 

massn e doses, \fat,(>9t 

II, Mat 691 

dificienc), bradjeardia and, Jan, 
100 

circulator) manifestations, diag 
nosis, treatment and proven 
tion Mat, 759 

pruritus ! ulvac and, March, 5 is 
ollmcr s patch test in tulierculo‘ts, 
Mat, 659 

Vomiting functional Jult, 90 1 

relation to anorexia nrruoi, 
July, 901 

m twin prepnanct, March, 414 
of pregnanca, March 417 
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Von Gierke’s di-case, heart in, Sc pi , 
1329 

\ uhn, pruritus of, March, 309 
'\ ulvectom\ for pruritus \ ulvae, 
March , 32S 

\ ulviti«, leukophkic, March, 111 


Weather as factor in diabetes, July, 
108S 

W eil-Kelu\ reaction in Rock\ Moun- 
tain spotted fci er, March, 533 
W eltmann serum coagulation reac- 
tion interpretation, Jan , 25 
Werdnig-Horfmann atrophi, Ma\, S26 


Xavthic bodies, May, 756 
Xanthoma diabeticorum, Ma\, 75-1 
tuberosum, 17m, 74S 
Xanthomatosis, benign, pitman , 
May, 74S 

secondary or s\ mptomatic, 37m 
754 

heart disease and, Srpl , 1 129 
v-Rai See Roentgen 


Ye \st infection, Sept , 12S9 
of bladder, March, 376 
of vagina and vulva, Jan , 191, 
192, 197, March, 315, 341 





